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Wae DEPA^rrifEHT, 
Washingtanj Decimber 16, 1847. 

Sim; In compliance with a resolution of the Senate of the 19th 
instant, requiring the Secretary of War to communicate to the 
Senate <^a copy of notes of a military reconnoissance of the route 
from Fort Leayenworth, in Missouri, to San Diego, in California, 
hy Lieutenant William H. Emory, of the topographical engineers, 
with a map of the said route and of the Arkansas, Del Norte, and 
Oila rivers; as also the report of Colonel P. St. George Cook's 
route to California, after diyerging from the track of General 
Kearny," I have the honor to submit herewith a report from the 
colonel of the corps, of topographical engineers, with the copies 
required by the resolution. 

Very respectfully, your obedient servant, 

W. L. MARCY, 
Secretary of War, 
Hon. Gxo. M. Dallas, 

President of the Senate. 



BuREAv OF Topographical Engineers, 
Washington^ December 15, 1847. 

Sir: In obedience to your orders, I have the honor to submit the 
report of First Lieutenant Emory, corps topographical engineers, 
of bis reconnoissance of the route from Fort Leavenworth, in 
Missouri, to San Diego, in California, being a reply to a resolution 
of the Senate of the 9th instant; alro the report and map of the 
route of Lieutenant Colonel Cook, being a deviation from the route 
followed by General Kearny, from the valley of the ^'Del Norte'' 
to a point on the ^^Gila," called for by the same resolution. 

I beg leave to remark that Lieutenant Emory's map, sent with 
his report, and founded, as the report will show, upon numerous, 
careful, and well digested astronomical observations, is the origi- 
nal. We have not had time to make a copy. I hope, therefore, 
that the original will be returned to the archives of this office, to 
which it belongs. A copy will be made in time for the engraver. 
This course will also afford opportunity to revise the map. Inhere 
is one leading position, in reference to which the computers of 
observations disagree more than a minute in longitude. There is 
also danger, if the original goes into the hands of the artist, that 
St will be defaced and seriously injured. 

The numerous sketches and drawings referred to in Emory's re- 
port are retained in the office, subject to the directions of the 
Senate. These are also originals, copies of which have not yet 
been made. 
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If the work sho^M be printed, it may probably be adrisabic ta 
« have the map a^tl 'sketches executed under the direction of this 
bureau, as in fermer instances. 

Respectfully sir, your obedient seryant, 

J. J. ABERT, 
•. ';• Colcnel Corps Topographical Engineers. 

Ho». ,W. L. Marcy, 
Secir-etary of War. 



NOTES 



A MILITARY RECONNOISSANCE, 



W*OM 



FORT LEAVENWORTH, IN MISSOURI, TO SAN DfEGO, 

IN CALIFORNIA, 



UfCLXTDlNO 



PARTS OF THE ARKANSAS, DEL NORTE, AND GILA RIVERS. 
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IKSTRUCTIONS, AND EXPLANATORY lELKMAiftKS. 



Washihqiioiii S€pt§mbir l, 1817. 
To Col. J. J. Abskt, 

Chief of tht Corps of Topographical Ihgin^€n: . 

Sik: The following order wag received by incf Jniie 6, 1846: ^ 

BtTKBAU OP ToPOOAAPblOAI/ EvGIirBSES, 

Waihingion^ June 6, 1846. 

Sir: You will repair, without delfty, to Fort Leayenworth, an<f 
report yourself and party to Colonel Kearny, 1st dragoons, as field, 
and topographical engineers of his command. In addition to your- 
self, the party will consist of — 

First Lieutenant Warner, now at Washington, 
Second Lieutenant Abert, do. 

Second Lieutenant Peck. 

Lieutenant Peck is at West Point, but he has been ordered to 
repair to Si. Louis, and report to you at that place!. Should Colo- 
nel Eearny be at St. Louis, which you will ascertain on passing^ 
through that place, you will report to him at St. Louis. 

Although ordere'l to report as field and topographical engineers, 
tinder the regulations, you will not consider these in the light of 
exclusive duties, but will perform any military duty which shall be 
assigned to you by Colonel Eearny in accordance with your rank. 

Should Colonel Kearny have moved on the prairies with bis com* 
mand, you will make every effort to overtake him. 

Respectfully, sir, your obedient servant, 

J. J. ABERT, 
Colonel Topographical Enginetri. 

To Lieut. W. H. Emory, Top. Eng. 

Anticipating that the route of Colonel Kearny's command would 
be through unexplored regions, your suggestions required, that in 
all cases where it did not interfere with other and more immediate 
military demands of the service, the attention of myself, and the 
ofliccrs assigned to duty with me, should be employed in collecting 
data whic^ would give the government some idea of the regions 
traversed. 

The column commanded by Colonel Kearny, to which we were 
attached, styled "The Army of the West," to march from Fort 
Leavenworth, was destined to strike a blow at the northern pro- 
Tinces of Mexico, more especially New Mexico and California. 

It was supposed we would barely reach Fort Leavenworth ia 
time to join the army, and but twenty-four hours were allowed u& 



17] 



8 



1 



in Washington to collect the instruments and other convenience 
for such an expedition. This was quite suflScient for all the object 
appertaining directly, to pur military wants, but insufficient for th 
organizatioii and outfit of a party intended for exploration. I 
submitting the following notes, they should be received as obsei 
vations made at intervals snatched from other duties, and with a 
expedition whose movements were directed by other consideratioi 
than those which would influence the views and conveniences < 
an explorer. 

We left Washington on the 6th of .Tune, unable to procure a pockt 
chronometer, or telescope of power sufficient to observe eclipsei 
but through your intercession, an. I by the kindness of the Chief ( 
Hydrography, U. S. N., we we^e provided with two excellent bo 
chronometers. No. 783 and No. 2075. by Parkinson and Frodshan 
and we received from the buregiu two of Gambey's 8J inch sextanti 

Crossing the Alleghanies the stage capsized with us, and place 
the chronometors in great danger, but the prudence of Mr. Besto 
who carried them in a basket on his arm, saved them from destrui 
tion. Their rates were changed very materially by the accident, bi 
subsequent observations showed no other injury had been incurred 

Elaborate observations for time and rate were made at St. Louii 
from which place, being tolerably well established in geographic; 
position, it was intended to carry the longitude by chronometer, bu 
on reaching Fort Leavenworth, the chronometers were again foun 
to have changed their rates materially, owing to the peculiarly ui 
steady and jarring motion of the steamer upon which we ascende< 

The meridian of Fort Leavenworth, as determined by Mr. N 
collet, is therefore taken as that to which all the determinations < 
longitude as far as Bent's fort, by the chronometer, are referrei 
and any change which subsequent observations may make in tL 
longitude of Fort Leavenworth, will be common to them. Th 
travelling rates ot chronometer 783 were, as Ihe observations wi 
show, very uniform, and longitudes deduced from it, compared wit 
direct measurements of lunar distances made at various points, gi\ 
satisfactory comparisons as far as camp 70, October 9th, on the Ri 
del Norte. At this point we left the wagons, thence crossifjg tl 
mountains to the Gila river, some irregularity in the rates is dii 
coverable, until we reach camp 83, October 26th, on the Gila rive 

Fropa that point (camp 83 j to San Diego, on the Pacific, the rati 
Irere very uniform. Assuming Captain Belcher's determination < 
San Diego, 7A. 48m. 44*., west from Gi"eenwich, and carrying m 
longitudes back, they compare well with the longitudes derive 
from the direct measurements of lunar distances made at diiferei 
points on the route. 

The longitude between the camps of October 9th and October 26t 
is derived from direct measurements, and from lunar distances. 

Of the latitudes. 

The latitudes were determined by measuring with one of ti 
Gambey sextants the double altitudes of stars near the meridiai 
and at all important points by observations on north and south sta: 
MB nearly as they could be obtained of equal altitudes. At thes 



IftSt points, where tbeobier^ationt tre multiplied, their placet may* 
b^ depended upon to the nearest fite secondli. 

Of local time. 

The local time was, in all cases, determined by altitudes of the 
heavenly bodies on different sides of the meridian. 

The astronomical observations, . in number, were computed,. 
in the first place, by myself and Mr. Bestor, and subsequently by 
Professor J. C. Habbard. The results, as given in the appendix,, 
are the final computations of Professor Hubbard, whose well-earned' 
reputation as a computer entitles his work to entire confidence. 
Tliese observations establish the geographical position of 62 points,, 
extending from Fort Leavenwortn to the Pacific, most of which lie 
in regions before undetermined. 

Heights above the eea. 

At Fort Lgkaven worth, through the liberality of the medical de*-. 

Sartment, I was furnished with a syphon barometer, by Bunten^, 
To. 615, the comparison of which, with the standard at Paris, is 
given in the subjoined note. 

Ohiervatoire, — Comparison du barom^tre a syphon, No. 516 de, 
Bunten, avec It baromitre de Pobservatoire. 

Le baromctre No. 515, donne des hauteurs plus grandes. qv^- 
celles qui sont indiqu^es par le barometre de Pobservatoire, la dif- « 
f6rence est de 0.45 centicmes de millimetre. 

' I Observatoire 768.74 

Difference +0.45 





Baromdtre de. 








L'obsorratoire. 


No. 616. ' 


12.9 
12.0 
11.3 
10.3 

8.7 


758.20 
761.50 
762.14 
758.06 
753.80 


+0.40 
+0.60 
+0.56 
+0.44 
+0.35 


768.60 
762.00 
762.70 
758.60 
756.16 


12.6 
11,8 
11.0 
10.0 
8.8 




2.25 
+0.46 




Paris le 5 Fevrier, 1843 






GORYOZ. 



The discussion of the data upon which the heights indicated by 
the barometer have been founded, would, if pursued, occupy some 
q^ace; for the present, it will be sufficient to say that the basis of. 
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comparison, as far as Santa F^, is a series of observations made at 
Fort Leavenworth, with the same instrument, running through twa 
years; and the height of the hospital at Fort Leavenworth above 
the sea assumed ^X S^2 feet. 

From Santa Fe, down the Del Norte, and thence west as far as 
camp 83, of October 26ih, the basis of comparison is the series of 
observations, running through two months, at Santa Fe. 

From the camp of October 26tb, on the Gila, the basis of com- 

?arison is the mean of the observations made at San Diego, on the 
acific, near the level of the sea. The barometer was left on the 
Pacific, under the charge of Lieutenant Warner, topographical en- 
gineers; and the further observations made with it on that coast 
will a£forJ,at some future time, data upon which to reconsider the 
results now given, particularly those in the last section. In the 
absence of corresponding observations, the object has been to get a 
column of reference, progressing west, with the places observed at. 

The formula used is that of Altman's. The heights deduced are 
marked on the map; but tliey should be considered, at best, but as 
near approximations to the truth. 

The time of day at which the observations were made is not that 
which experience has shown to be best; bui, the halts being be- 
yond my control, I was compelled to yield to circumstances. 

As far as Santa F6, I received the assistance of Lieutenants J. 
W, Abert and G. W. Peck, of the corps of topographical engi- 
neers; both of whom had but too recently returned from an ex- 
Sloring expedition in less favored climates, and fell ill — the first at 
Kent's fort, and the last at Santa F6. 

From Santa Fc to the Pacific, I was aided by First Lieutenant 
W. H. Warner, of the topographical en;rineers, and Mr. Norman 
Bestor; all of whom deserve notice for the zeal and industry with 
which they performed their duty. Whilst with mo, Lieutenant 
Peck made the toposfraphical sketches; after h<* ieit, they were 
made by Lieutenant Warner. 

,1 would here gladly avail myself of the opportunity of thanking 
Colonel Robert Campbell and Dr. Enejelmann,* of St. Louis, for the 
disinterested and efficient aid they rendered us in St. Louis in our 
hurried preparations for a long and tedious journey. The advice 
given us by Colonel Campbell, a gentleman of great experience in 
prairie life, was felt beneficially to the last of the journey. 

The country between Fort Leavenworth and Sania F6, traversed 
by the army of the west, may be divided into three great divisions, 
distinct in character, climate, and products, viz: from Fort Leaven- 
worth to Pawnee fork, from Pawnee fork to Bent's Fort, and from 
Bent's Fort to Santa F6. 

The two first divisions have been so often traversed, that I have 
omitted my diary embracing them, contenting myself with a few 
general remarks; bat the scientific, and especially astronomical ob- 
servations referring to them, are as full as in regard to the other 
regions. 

* An ioterestioii; aoooant of the oauti observed oa the roato, farnibhed by Dr. Kngelouum^ 
win be found in Appendix No. 2j oontinned. 



For the ioformation'df detaeiinients morini; on that roatCi t table 
-of distancee has been prepared; which| with the mapf (though on 
rather too nmM a scale for military purposeii) may enable mo?e»' 
ments to be made without other guides. 

Between Fort Learenworth and Pawnee fork| the country ii a 
high, rolling prairie, trayeraed by many streams, the largest of 
which is the Kansas, oi '* Eawp and all but this river may be 
forded, except durin(ir freshets. 

The beds of the streams are jgenerally deeply indented in the 
soil, and their banks almost Tertical, developing, where the streams 
make their incisions in the earth, strata of fossiliferous limestone, 
of rarious shades of brown, filled with the remains of crinoides. 

On a branch of the Wah-Karrussi, where the Oregon trail strikes 
it, a seam of bituminous coal crops out. This is worked by the 
Indians, one of whom we met driving an cfx-cart loaded with coal, 
"to Westport. For the most part, the soil is a sandy loom, covered 
with rich vegetable deposits; the whole based upon a stratum of 
clay and limestone. 

Trees are to be seen only along the margins of the streams, and 
the general appearance of the country is that of vast, rolling 
^delds, enclosed with colossal hedges. The growth along these 
streams, as they approach the eastern part of the section under 
consideration, consists of ash, burr oak, black walnut, chesnnt oak, 
black oak, long^eaved willow, sycamore, buck-eye, American elm, 
pig-nut hickory, hack-berry, and sumach; towards the west, as you 
approach the 99th meridian of longitude, the growth alone^ the 
streams becomes almost exclusively cotton-wood. Council Orove 
creek forms an exception to this, as most of the trees enumerated 
above flourish in its vicinity, and render it, for that reason, a well ' 
known halting-place for caravans, for the repairs of wagons, and 
the acquisition of spare axles. 

On tije uplands the grass is luxuriant, and occasionally is found 
the wild tea and pilot weed. 

As you draw near the meridian of Pawnee Fork, 99^^ west of 
Greenwich, the country changes, almost imperceptibly, until it 
merges into the arid, barren wastes described under that section. 
The transition is marked by the occurrence of cacti and other spinose 
plants, the first of which we saw in longitude 98^. 

Near the same meridian the buffalo grass* was seen in small 
quantities, and, about noon, out party was cheered for the first 
time by the sight of a small ^' band'' of buffalo, two of which 
we killed, at the expense of a couple of fine horses, which never 
recovered from the chase. Horses occasionally fed on grain be- 
come very weak feeding on grass alone, and should never in that 
condition be subjected to quick work. A violation of this precept 
has cost many volunteers their horses, and entailed trouble without 
end on many inexperienced travellers ^^ westward bound.'' The 
next day immense herds of the buffalo were seen. 

We were now on ground (see m*ap of July 10th) which is tra- 

*For a desoriptioa of this dyiioiit grsM, see Appendix No. 2. 
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Tersed by the nomadic tribes of Pawnees, Sioux, Osages, and oc- 
casionally the Comanches. Their range is seldom farther eastthai^ 
Council Grove. The country thence, to the western borders of 
Missouri, is in the hands of Indians owing allegiance to, and re- 
ceiving stipends from, the United States; they live in log-houses^ 
cultivate the soil, rear cattle, and pursue some of the arts of peace. 
They form the connecting link between the savage of the plains 
and the white man of the States. 

The latitude of our camp, a few thousand feet southeast of where 
the road crosses the Pawnee Fort, is 38^ 10' 10''; and the longi- 
tude, by chronometer, is 98^ 55' 22". The height above the sea, 
indicated approximately by the barometer, is 1,932 feet; the point, 
as will be seen on the map, is but a short distance from the junc- 
tion of the Pawnee Fork and the Arkansas river. 

The section of country embraced between this point and Bent^s 
Fort is totally different in character from that just described, but 
the change it gradual, and may be anticipated from what has been 
said in reference to the appearance of the country so far east as 
the 98th degree, or even the 97th meridian. 

The position of our camp near Bent's Fort, determined by 29 al- 
titufles of Polaris and 35 circum-meridian altitudes of alpha aquilse, 
is 38^ 02' 53'', and the longitude, by the measurement of distances 
between the moon and alpha aquilse and alpha virginis, is 103^ 01', 
agreeing within 34^. with the chronometric determination of the 
same point. — (See Appendix.) 

Our route from Pawnee Fork to this point was along the Arkan- 
sas river. The approximate height of Bent's Fort above the sea is 
3,958 feet, and the height where we first struck the river, at the 
bend, is 1,658 feet, the distance between these two points being 311 
miles, the fall of the river is about seven feet and four-tenths per 
mile. Its bed is of sand, sometimes of rounded pebbles of the pri- 
mitive rock. It is seldom more than 150 yards wide, and, but for 
the quicksands, is everywhere fordable. The bottom land, a few 
feet above the level of the water, varies in width from half a mile 
to two miles, and is generally covered with good nutritious grass. 
Beyond this the ground rises by gentle slopes into a wilderness of 
sand hills on the south and into prairie on the north. There are 
one or two exceptions; for instance, at the great bend, the sand hills . 
from the south impinge abruptly on the course of the river; at 
Pawnee rock, a long swell in the ground terminates in an abrupt 
bill of highly ferruginous sandstone; and ten miles above Chou- 
teau's island, the hills aloiig the river are vertical, as if the river 
had cut a passage through them; and, as you approach Bent's Fort, 
the hills generally roll in more boldly on the river, and the bottoms 
become narrower, and the grass more precious. 

At these places the geological formation can be seen distinctly. 
On the lower part of the river it is a conglomerate of pebbles, 
sometimes shells cemented by lipe and clay overlaying a stratum 
of soft sandstone, which in turn, overlays a blue shale, and some- 
times the richest description of marl. 

Higher up the river, we find the same formation, but in addition 
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Argillaceous limestone, containing ammonites and other impres- 
sions of shells in great variety, and in more than one instance dis- 
tinct impressions of oyster shells. The dip in I'Oth cases about 6^, 
and a little north of east. 

The soil of the plains is a granitic sand, intermixed with the 
exuviae of animals and vegetable matter, supporting a scanty vege- 
tation. The eye wanders in vain over these immense wastes in 
search of trees. Not one is to be seen. Tbe principal growth is 
th« buffalo grass, cacti in endless variety, and very rarely that 
wonderful plant, the Ipomea leptophylla, called by the hunter, man 
root, from the similarity of its root in size and shape to the body 
of a man. It is esculent, and serves to sustain human life in some 
of the many vicissitudes of bunker and privation to which men who 
roam the prairies, as an occupation, are subjected. 

July 24 — Near the dry mouth of the Big Sandy creek, the Yucca 
Angustifoiia, palmillo of the Spaniards, or soap plant, first made its 
appearance, and marked a new change in the soil and vegetation 
of the prairies. 

The narrow strip which I have described as the bottom land of 
the Arkansas, varying from half a mile to two or three miles wide, 
contains a luxuriant growth of grasses, which, by the judicious 
selection and distribution of tbe camps, sustained all the animals 
of the army of the wpst whilst on the river. The only tree of any 
magnitude found on its course is the cotton-wood, (Populus Cana- 
densis,) and it frequently happens that not one of these is seen in 
a whole day's journey, and the buffalo dung and wild sage consti- 
tute the only fuel to be procured. About 35 miles before reaching 
Bent's Fort is found what is called the "big timber." Here the 
valley of the river widens, and the banks on either side fall towards 
it in gentle slopes. The " big timber" is a thinly scattered growth 
of large cotton woods not more than three-quarters of a mile wide, 
and three or four miles long. It is here the Chyennes, Arapahoes, 
and the Kioways sometimes winter, to avail themselves of the 
scanty supply of wood for fuel, and to let their animals browse on 
tbe twigs and bark of the cotton wood. The buffaloes are some- 
times driven by the severity of the winter, which is here intense 
for the latitude, to the same place to feed upon the cotton -wood. 
To this point, which has been indicated to the government as a 
suitable one for a military post, Mr. Bent thinks of moving his 
establishment. 

In addition to the grasses and cotton-wood mentioned, we find in 
the bottoms wild plum, wild cherry, willow, summer grape, cattail, 
scouring rush, a powerful diuretic upon horses, Mexican poppy, 
and other plants, which will be found noted in appendix No. 2. 

The animals of this section of the country are the buffalo, deer, 
antelope, elk, matmot, wolf, agama cornuta, &c.; but, for a more 
specific knowledge of the natural history of the region from Fort 
Leavenworth to Bent's Fort, reference is made to the interesting 
notes of one of my assistants. Lieutenant Abert, in appendix No. 6. 

Except the buffalo, game is very scarce, and cannot be depended 
«fipon to support a party of men, however small their number. 
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The buffalo, where they range, may be reHed upon to support 
a column of many thousand men; but their range is Tery uncertain. 
This year it was westward, between the 98th degree and the 101st 
meridian of longitude. 

For an account of the country from Bent's Fort to the Pacific, I 
submit my notes, in which I have set down what passed under 
my own observation. 

The accompanying map is also limited chiefly to the route fol- 
lowed, based upon the data exhibited in the appendices, and num- 
bered from 3 to 5. 

For a more specific knowledge of the plants peculiar to the 
country traversed than will be fouad in the journal, I refer to the 
catalogue prepared by that eminent botanist, Dr. John Torrey, to 
whom all the plants and drawings were submitted — forming appen- 
dix No. 2. The specimens brought home to aid me in elucidating 
the geology of th6 route, were submitted to Professor Joho Frazer, 
of the Pennsylvania University, to whose learning and knowledge 
I am under great obligation. 

The military force under Colonel Kearny, destined for the con- 
quest of New Mexico and the countries beyond, consisted of two 
batteries of artillery, (6-pounders,) under the command of Major 
Clark, three squadrons of the first dragoons, under Major Sumner, 
the first regiment of Missouri cavalry, under Colonel Doniphan, 
and two companies of infantry, under Captain Agney. This force 
was detached in different columns from Fort Leavenworth, and 
were concentrated with admirable order and precision on the 1st 
of August, at a camp nine miles below Bent's Fort. 

And here I would take occasion to speak of the excellent under- 
standing which prevailed throughout between regulars and volun- 
teers, and the cheerfulness with which they came to each others 
assistance whenever the privations and hardships of the march 
called for the interchange of kindly offices among them. The 
volunteers, though but recently accustomed to the ease and com- 
forts of smiling homes, bore up against fatigue, hunger, and the 
vicissitudes of a long and tedious march, through unexplored re- 
gion^, with a zeal, courage, and devotion that would have graced^ 
time*worn veterans, and reflect the highest credit on their conduct 
as soldiers. There was a noble emulation in the conduct of regu* 
Jars and volunteers, which, in no small degree benefitted the ser- 
vice; while, at the same time, it promoted that cordiality in their 
intercourse, which will make their future meetings, in the more 
peaceful walks of life, a gladsome event to both. 
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•August 2, 1846. — I looked in the direction of Bent's Fort, and 
saw a huge United States fl ^g flowing to the breeze, and straining 
every fibre of an ash pole planted over the centre of a gate. The 
mystery was soon revealed by a column of dust to the east, ad- 
vancing with about the velocity of a fast walking horse — it was 
" the Army of the West." I ordered my horses to be hitched up, 
and, as the column passed, took my place with the staff. 

A little below the fort the river was forded without difficulty, 
being paved with well attritioned pebbles of the primitive rock, 
and not more than knee deep. 

We advanced five miles along the river, where its bed slides 
over a black, carbonaceous shale, which has been mistaken for coal, 
and induced some persons to dig for it. 

Here we turned to the left, and pursued our course over an arid, 
elevated plain, for twenty miles, without water. When we reached 
the Timpas, we found the water in puddles, and the grass bad. 

Colonel Doniphan was ordered to pursue the Arkansas to near 
the mouth of the Timpas, and rejoin the army by following the 
bed of that stream. 

Near where we left the Arkansas we found, on the side of the 
slope, several singular demi-spheroids, i-ibout the size of an um- 
brella, coated with carbonate of lime, in pyramiflal crystals, which, 
at a distance, resembled the bubbles of a huge boiling caldron. 

Along the Arkansas the principal growth consists of very comse 
grass, and a few cotton-woods and willows. The plains were cov- 
ered with very short grass, Sesleria Dactyloides, now burnt to cin- 
der, and artemisia. 

The only animals seen were one black-tailed rabbit and an ante- 
lope; both of which were killed. 

Our march was 26 miles, that of the army 37; the last 20 miles 
without water. 

The artillery arrived in camp about 11, p. m.; both men and 
horses were parched with thirst. The teamsters, who had to en- 
counter the dust, suffered very much. When water was near, they 
sprang from their seats and ran for it like mad men. Two horses 
sank under this day's march. 

Out ascent was considerable to-day. The height, indicated by 
the barometer, being 4,523 feet above the level of the sea. 

August 3. — We ascended the Timpas six and three-quarter miles, 
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and halted for the day near running water; the grass was all burned 
dry, and not a green sprig to be seen. Three bultes were passed, 
of singular appearance; some idea of which will be given by the 
sketch. They were composed of limestone, and were garnished 
at their bases with nodules of carbonate of lime, like those described 
yesterday. A part of our road was on the rfry bed of a river, paved 
with argillaceous limestone^ containing^ now and then, the impres- 
sion of oyster shells very distinctly. The valley in which we 
encamped presented the appearance of a crater, being surrounded 
with buttes, capped with stunted cedar. The stratification, how- 
ever, appeared regular, and to correspond on different sides of the 
valley. 

The growth of to-day was similar to that found on the plains 
yesterday, to which may be added an evergreen and a magnificent 
cactus three feet high, with round limbs shaped like a ropei three 
and a half inches in diameter, branching at right angles. It is said 
the Mexicans make hedges of it^ 

Colonel Doniphan's regiment passed our camp about 4, p. m. 

The water was in pools, charged with vegetable matter and salt* 

The formation of the adjacent hills was distinct; first, a stratum 
■of lime-stone, ten feet thick, then hard sandstone, with ammonitea 
and a variety of otLcr shells, &c., overlaying blue marie. From the 
sides of the hills protruded geodes, with crystallized limestone,and 
the ground was everywhere strewed with detached pieces of ferru- 
rginous sandstone. On these bills we fovnd cedar growing, very 
stunted; Missouri flax; several varieties of wild currants; a very 
stunted growth of plums; moss and cacti in great variety, but di* 
.minutive. 

The latitude of this camp, by nine observations on Polaris, out 
^f the meridian, is S'}^ 44' 56". 

The longitude derived from the chronometer, by an estimate of 
the local time derived from eight measurements of the double alti- 
tude of Arcturus on the west, and seven of Alpha Aquils in the 
east, is 64. 54m. 06.7^. 

The barometer reading indicates a height above the sea of 4,761 
feet. 

August 4. — The road wound through the valley of the Timpas. 
The soil, being impregnated with lime, rendered the dust, which 
rose in dense columns, distressing. 

Dwarfed cedar skirted the road on each side. The strata of hills 
on either side of the valley were the same as described yesterday; 
but the ferruginous nodules and blocks of sandstone were «mo«e 
frequent. 

Thirteen miles' march brought us to the crossing of the Timpai. 
The only water we found there was in a hole 40 feet in diameter^ 
• into which the men rushed virith great eagerness, disturbing tbe 
vegetable deposit formed on its surface, and thereby rendering it 
unfit for use. Nine miles further on we came to ^^ the hole in 
the rock" — a large hole filled with stagnant, though driakablti 
^water. 

We saw at times during the day a few antelopes, rabbits, wild 
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horses, jack daws, meadow larks, and king birds. The pasture was 
so bad that Colonel Kearny .determined to march to the "hole in 
the prairie^" the neighborhood of which, though said to be desti* 
tute of water, affords some dry grass. 

We passed a dead horse belonging to the infantry, black with 
crows, and a wolf in their midst, quietly feeding on the carcass. 
This gave us unpleasant forebodings for our noble, but now attenu- 
ated, horses. 

We reached the " hole in the prairie" at 10, p. m., the distance 
being 14 J miles, and found grass, as we expected: we were agree- 
ably surprised to find water also. The night was delicious, and all 
slept in the open air. The infantry were encamped here. 

The tolal distance to-daj was 36 miles. The iiorses were now 
falling away in an alarming manner, but the mules seem to require 
the stimulus of distention, and nothing else: this the dry grass 
affords. 

On the mlirch, about sunset, the Wattahyah (twin, hills) rose 
suddenly to view, south 75^ west; and then Pike's peak', 20 or 30 
degrees farther to north. At the same time the dim outline of 
the great spine of the Rocky mountain chain began to show itself. 
We were now crossing the dividing line between the waters of 
the Timpas and those of the Purgatory, or Los Animo?, of the 
Spaniards. 

The vegetation was the same as that of yesterday, as far as we 
could judge from its burned and parched condition. 

The height of this camp was found to be 5,560 feet. 

^uguatb. — To-day we descended eleven and a half miles, and 
reached the valley of the Puriratory, called by the mountain men, 
Picatoire, a corruption of Purgatoire, a swift running stream, a 
few yards in widih, but no grass of any amount at the crossing. 
The blighted trunks of large cotton-wooil and locust trees were 
seen for many miles along its course, but the cause of decay was 
not apparent. 

The growth of the bottom, which is very narrow, was black lo- 
cust, the everlasting cotton-wood, willow, wild currants, hops, 
plum and grape, artemisia, clematis Virginiana, salix, in many va- 
rieties and a species of angelica, but no fr':it was on the bushes. 
Beyond this stream five and a half miles, we encamped on the bed 
of a tributary to the Purgatory, which comes down from the north 
side of the Raton, or Mouse, which is the name given to a chain 
of ragged looking mountains that strikes the course of the Purga- 
tory nearly at right angles, and stparates the waters of the Aikan- 
sas from those of the Canadian. The banks of the Purgatory, 
where this stream debouches, begin to assume something of a 
mountain aspect, diffeient from scenery in the States. The hills 
are bare of vegetation, except a fcw stunted cedars; and the valley 
is said to be, occasionally, the resort of grizzly bear, turkeys, deer, 
antelope, &c. 
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Passing the rear wagons of the infantry, we found their horses 
almost worn out, aAd the train followed by wolves. 

Captain Cooke, of the 1st dragoons, was sent ahead the day be- 
fore yesterday, to sound Armijo. Mr. Liffendorfer, a trader, mar- 
ried to a Santa F6 Is^dy, was sent in the direction of Taos, with 
two Pueblo Indians, to feel th^ pulse of the Pueblos and the Mexi- 
can people, and, probably, to buy wheat if any could be pur- 
chased, and to distribute the proclamations of the colonel com- 
manding. 

Yesterday, Wm. Bent and six others, forming a spy-guard, were 
sent forward to reconnoitre the mountain passes. In'this company 
was Mr. F. P. Blair, jr., who had been in this country some 
months, for the benefit of his health. 

Measured 13 double altitudes of Polaris, in the north, for' lati- 
tude, and *? of Aquila, in the east, for local time, and the resulting 
latitude is 37° 12' 10", and longitude 6A. 56m. 48^. The height 
indicated by the barometer is 5,896 feet. 

Auffust 6. — Colonel Kearny left. Colonel Doniphan's regiment 
and Major Clarke's artillery at our old camp-ground of last night, 
and scattered Sumner's dragoons three or four miles up the creek, 
to pass the day in renovating the animals by nips at the little 
bunched of grass spread at intervals in the valleys. This being 
done, we commenced the ascent of the Raton, and, after marching 
17 miles, halted with the infantry and general staff, within a hall 
mile of the summit of the pass. Strong parties were sent forward 
to repair the roa.l, which winds through a picturesque valley, witb 
the Raton towering to the left. Pine trees here obtain a respect- 
able size, and lined the valley through the whole day's march. A 
few oaks, (Quercus Olivaformis,) big enough for axles, were found 
near the halting-place of to-night. When we first left the camp 
this morning, we saw several clumps of the piiioD, (Pinus edulis.) ll 
bears a resinous nut, eaten by Mrxicans and Indians. We found aisc 
the Lamita in great abundance. It resembles the wild currant, and 
is, probably, one of its varieties; grows to the height of several feet, 
and bears a red berry, which is gathered, dried, pounded, and theii 
mixed with sugar and water, making a very pleasant drink, resem- 
bling currant cordial. We were unfortunate in not being able to gel 
either the fruit or flower. Neither this plant, the pinon, nor anj 
of the plum trees, nor grape vines, had any fruit on them; which 
is attributable to the excessive drought. The stream, which was 
last year a lUshing torrent, is this year dry, and in pools. 

The view from our camp is inexpressibly be\iutirul, and remindi 
persons of the landscapes of Palestine. Without attempting a de 
scription, I refer to the sketch. 

The rocks of the mountain were chiefly a light sanrstone — ii 
strata, not far from horizontal; and the road was covered will 
many fragments of volcanic roiks, of purplish brown color, porous 
and melting over a slow fire. 

The road is well located. The prtneral appearance is something 
like the pass at the summit of the Boston and Albany railroad, bu 
the icenery bolder," and less adorned with vegetation. 
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An express returned from the spy-guard, which reported all clear 
in front. Captain Cooke and Mr. Liffendorfer have only reached 
the Canadian river. It was reported to me that, at Captain Sum- 
ner's camp, about 7 miles above where we encamped last night, 
and 12 miles from the summit, an immense field of coal crops out; 
the seam being 30 feet deep. To-night our animals were refreshed 
with good grass and water. 

Nine observations on Polaris give, for the latitude of the place, 
37«>00'21', 

Seven on Arcturus, in the -west, and 7 on Alpha Aquils, in the 
east, give the chronometric longitude 6h. 61m. 01.35^. 

Height above the sea, 7,1-69 feet. 

August 7, camp 36. — We recommenced the ascent of the Raton, 
vhich we reached with ease, with our wagons, in about two miles. 
The height of this point above t}ie sea, as indicated by the barom- 
eter, is 7,500 feet. From the summit we had a beautiful view of 
Pike's peak, the Wattahyah, and the chain of mountains running 
louth from the Wattahyah. Several large white masses were dis- 
cernible near the summits of the range, which we at first took for 
Hftiw, but which, on examination with the telescope, were found to 
consist of white limestone, or granula? quartz, of which we after- 
wards saw so much in this country. As we drew near, the view 
was no less imposing. To the east rose the Raton, which appeared 
still as high as from the camp, 1,500 feet below. On the top of the 
Raton the geological formation is very singular, presenting the ap- 
pearance of a succession of castles. As a day would be required 
to visit it, I was obligt'd to forego that pleasure, and examine it 
merely with the glass. The mountain appears to be formed chiefly 
of sandstone, disposed in strata of various shades of color, dipping 
■gently to the east, until you reach near the summit, where the cas- 
tellated appearance commences, the sides become perpendicular, 
and the seams vertical. The valley is strewed with pebbles and 
fragments of trap rock, and the fusible rock described yesterday, 
cellular lava, and some pumice. 

For two days our way was strewed with flowers; exhilarated by 
the ascent, the green foliage of the trees in striking contrast with 
the deserts we had left behind, they were the most agreeable days 
of the journey. 

There is said to be a lake, about ten miles to the east of the 
summit, where immense hordes of deer, antelope, and buffalo con- 
gretjate, but rnay beiloubtcd. 

The descent is much more rapid than the ascent, and, for the 
first few miles, through a valloy of good burned grass and stag- 
niint waters, containing many beautiful flowers. But frequently 
you come to a place where the stream (a branch of the Canadian) 
has worked itself through the mountain*?, and the road has to as- 
cend and then descend a sharp spur. Here the ilitKculties com- 
mence; and the roal, for thiee or four mil^s, is just passable for 
a wagon; many of the train were b.oken in the p;issage. A few 
thousand doliais judiciously expended here, would be an immense 
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SBTing to the government, if the Santa Fe country is to be permi 
nently occupied^and Bent's Fort road adopted. A few miles fro: 
the summit we reached a wide valley where the mountains op< 
out) and the inhospitable looking hills recede.to a respectable ai 
tance to the right and left. Sixteen miles from camp 36 brougj 
us to the main branch of the Canadian, a slow running streai 
discharging a volume of water the thickness of a man's wail 
We found here Bent's camp. I dismounted under the shade of 
cotton-wood, near an ant-hill, and saw something black which ha 
been thrown out by the busy little insects; and, on examinatioi 
found it to be bituminous coal, lumps of which were afterward 
found thickly scattered over the plain. After crossing the rive 
and proceeding about a mile and a quarter, I found the party froi 
which I had becopie separated encamped on the river, with a plei 
tiful supply of grass, wood, and water; and here we saw, for tt 
first time, a few sprigs of the famous grama, {Atheropogon Oligm 
tacky urn.) 

The growth on to-day's march was pinon in small quantiii« 
scrub oak, scrub pine, a few lamita bushes, and, on the Canaditi 
a few cotton-wood trees; ^except at the camp, there was little 1d 
no grass. The evening threatened rain^ but the clouds passe 
away, and we had a good night for observations. We have ha 
no rain since we left Cow creeks, thirty days ago. 

We are now in wliat may be called the paradise of that part € 
the country between Bent's Fort and San Miguel; and yet he wb 
leaves the edge of the Canadian or its tributaries must make 
good day's march to find wood, water, or grass. 

There may be mineral wealth in these mountains, but its dii 
covery must be left to some explorer not attached to the staj 
of an army making forced marches into an enemy's country. * 

To-day commenced our half-rations of bread; though not suffer 
ing for meat, we are anxious to seize on Santa F6 and its stock o 
provisions as soon as possible. 

August 8. — We remained in camp all day to allow Colooe 
Doniphan's regiment and the artillery to come up. Diiripg th^ 
day, we had gusts of wind, and clouds discharging rain to tb 
west. Captain Sumner drilled his three squadrons of dragopni 
and made quite an imposing show. 

The latitude of the camp is 36^ 47' 34"; the longitude 6A. 56m 
59.1s. 

On the 7th, I measured 8 altitudes of Ar^turus in the west, aac 
8 of Alpha Aquilie in the east; and, on the 8th, 10 of Arcturti 
and 8 of Alpha Aquilrc — showing the rate of chronometer 783 tl 
be losing 3^. per day. 

The height determined approximately, is 6^112 /cet above thi 
sea. 

August 9. — We broke up camp at 2J o'clock, and marched wi|||i 
the colonel's staff and the first dragoons 10^ miles, and encamped 
under the mountains on the western side of the Canadian, on thi 
banks of a small stream, a tributary of tlie Canadian. The graM 
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ms short, but good; the water in small quantities, and in puddles. 

Eire we found a trap.-dyke — course north 83 west — which shows 
elf also on the Canadian, about four miles distant, in the same 
Ofse. 
I At the distance of six miles from last night's camp, the road 
iuks — one branch running near the mountains to the west, but nearly 
pirallel to the old road, and never distant more than four miles, 
^nd almost all the time in sight of it. The army was divided — 
the artillery, infantry, and wagon train ordered to take the lower, 
mi the Missouri volunteers and first dragoons the upper road, 
^e valley here opens out into an extensive plain, slightly rolling, 
fluked on each side by ranges of perpendicular hills, covered with 
Itnnted cedar and the pinon. In this extensive valley or plain 
»ty be traced by the eye, from' any of the neie;hboring heights, 
the valleys of the Canadian and its tributaries, the Yermejo, the 
Poni, the Little Cimarron, the Rayada, and the Ocat^. We saw- 
troops of antelopes, horses, deer, &c.; cacti in great abund-* 
me, and in every variety; also, a plant which Djt. De Camp pointed 
ovt as being highly balsamic; having collected quantities of it 
daring his campaign to the Rocky mountains, and tested its efficacy 
IS a substitute for Balsam Cop. 

To-night we observed a great number of insects* the first remarked 
nnce leaving the Arkansas. Birds were equally rare, with the 
exception ot the cow-bunting, which has been seen in great num- 
bers on the w^le route, and in a state so tame as to often alight 
on our horses. The horned frog (Agama Cornuta) also abounds 
bere, as well as on the route westward from Chouteau's island. 

August 10. — Colonel Kearny was dissatisfied with the upper road, 
ind determined to strike for the old road. We did so after reach- 
ing the Yermejo, 9^ miles in a diagonal line, and rejoined it at the 
crossing of the Little Cimarron, where we found the infantry en- 
camped — total distance 20^ miles. Tke grass good, and water 
plenty, though not flowing. Another trap-dyke, parallel nearly 
to the last, and three miles distant, presented its wall-like front. 
It was strewed with fragments of ferruginous sandstone and crys* 
iilized carbonate of lime. 

A Mexican came into camp from Bent's Fort, and reported Lieu- 
tenant Abert much better. Colonel Kearny allowed him to pass 
to Taos, which place (60 miles distant by a bridle path) he ex- 
pected to reach to-night. The colonel sent by him copies of his 
proclamation. 

Five Mexicans were captured by Bent's spy company; they were 
lent out to reconnoitre our forces, with orders to detain all per- 
sons passing out of New Mexico. They were mounted on diminu- 
ive asses, and presented a ludicrous contrast by the side of the big 
nen and horses of the first dragoons. Fitzpatrick, our guide, who 
ieldom laughs, became almost convulsed whenever he turned his 
rell practised eye in their direction. 

Mr. Towle, an American citizen, came to head-quarters at the 
ITermejo, and reported himself just escaped from Taos. He brought 



£ 7 ] 22 

the intelligence that, yesterday, the proclamation of Governor 
Armijo reached there, calling the citizens to arms, and placing the 
whole country under martial law; that Armijo has assembled all the 
Pueblo Indians, numbering about 2,000, and all the citizens capable 
of bearing arms; that 3C0 Mexican dragoons arrived in Santa F6 
the day Armijo's proclamation was issued, and that 1,200 more were 
hourly cxpecfed; that the Mexicans, to a man, were anxious for i 
fight, but that half the Pueblo Indians were indifferent on the sub-' 
ject, but would be made to fight. 

A succession of thunder storms ^passed yesterday to the north! 
and west, but did not reach us. The |;round indicates recent raiA, 
as also does the grass, which looks as in the spring, just sprouting* 
The hills to the left, as near as I can judge, the same as in tbe 
Raton, were of different colored sandstone, regularly stratified, and 
dipping gently to the, east, topped by a mural precipice of green 
stone. The growth on the mountains, pinon and cedar. On the 
plains, which are covered with scoria^, scarcely a tree is to be seen. 

We encamped on the Little Cimarron, and observed at night for. 
latitude and time. 7 altitudes of Polaris give for the latitude 36* 
21' SO" I 7 on Arcturus in the west, and the same nu aberon Alpha 
Aquilse in the east, give the^meridian by chronometer difTerencei 
6A. 58m. 39*. Approximate height 6,027 feet. 

August 11. — We mad€ a long march to-day with the advanced 
guard and the 1st dragoons, to the Ocat6, 31§ miles. The road ap- 
proaches the Ocate, at the foot of a high bluff to th#north, where 
the river runs through a canon, making it inaccessible to animals. 
We ascend the river for four or five miles, to where the road crosses; 
there we left the road, and at that point, the river being dry, con- 
tinued to ascend it a mile, and found good grass, and, occasionally, 
running water. The scenery to-day was very pretty, sometimes 
approaching to the grand; the road passed through a succession of 
valleys, and crossed numerous " divides" of the Rayada and Ocat6. 
The Kayada is a limpid running stream, ten miles from the Little 
Cimarron, the first of the kind noted, though we have been tra- 
versing the bases of many mountains for days past. The patf ure<^ 
however, is not good. At. points two and four miles farther, at the 
foot of the mountains, there are springs and good grass. At the 
last point we overtook the infantry, where they halted. About 
five miles before reaching the Ocat6, the road descends into a 
valley, overhung by confused and rugged cliffs, which give promise 
of grass and water; but, on going down, we found that this beauti- 
ful valley had no outlet, but terminated in a salt lake. The lake 
is now dry, and its bed is white with a thin saline encrustation. 
Here the road is indistinct, and takes a sudden turn to the left» 
At this moment we discovered coming towards us, at full speqd 
Bent's spy-guard. All thought they had met the enemy; I was 
ordered to ride forward to meet them, followed by Mr. Filzpatrick 
and two dragoons. It proved to be a false alarm; they had missed 
their road, and were galloping back to regain it. 

The hills are composed principally of basalt and a porous vol- 



23 [7] 

canic stone, very hard, with metallic fiacture and lustre, traversed 
by dykes of trap. The lava is underlayed by sandstone. From 
the uniform height of these hills, one would think they originally 
formed the table land, and that the valleys had been formed by 
some denuding process, and their limits determined by the alternate 
existence or non-6xistence of the hard crust of volcanic rocks. 

Matters are now becoming very interesting. Six or eight Mexi- 
cans were captured last night, and on their persons was found the 
proclamation of the Prefect of Taos, based upon that of Armijo, 
calling the citizens to arms, to repel the " Americans, who were 
coming to invade thv ir soil and destroy their property and liberties;'*^ 
ordering an enrolment of all citizens over 15 and under 50. It is 
decidedly less bombastic than any Mexican paper I have yet seen. 
Colonel Eearny assembled these prisoners, altogether some ten or 
twelve, made a speech to them, and ordered that, when the rear 
guard of the army should have passed, they should be released. 
These men were not deficient in form or stature; their faces e^e- 
pressed good nature, borderinp^ on idiocy; they were mounted oa 
little donkies and jennies, guided by clubs instead of bridles. 

Two more Mexicans, of a better class, were captured to-night, 
or rather they came into camp. Their story was, that they had 
come out by order of the alcalde of the Moro town to look out fot 
their standing enemies, the Eutaws, who were reported in the neigh* 
borhood. ^hat they had heard of our advance some time since, 
but believed. us to be at the Rayada, 22 miles back; but seeiniic our 
wagons, and having faith in the Americans, they rode without hesi- 
tation into our camp. When they said they had faith in us, the 
colonel ordered them to shake hands with him. They were ordered 
to be detained for a day or two, for it was quite evident to all they 
were spies, who had come too suddenly into the little ravine in 
which we were encamped. 

They appeareil well pleased, and one of them, after proceeding 
a few steps with the guard, turned back and presented the colonel 
with a fresh cream cheese. 

The grass was interspersed with a great variety of new and beau- 
tiful flowers, &c., &:c. The hills were sparsely covered with cedar 
and pinon. Antelopes and horned frogs in abundance, but no other 
animals were seen. 

Height of this camp 6,946 feet. 

August 12. — The elder Mexican was discharged, giving him two 
proclamations; one for the alcahle, another for the people of his 
town. A message was sent to the alcalde to meet us at the cross- 
ing of the Moro, with several of his chief men. The other Mexi- 
can was retained as^a guidi. About 12 o'clock the advance was 
sounded, and the colonel, with Sumner's command, marched 20 
miles, and halted in a beautiful valley of fine grass and pools of 
cool water, where the wild liquorice (Glycyrrhiza Lepidota) grew 
plentifully. The stream, where flowing, is a tributary ot the 
Moro. 

From the drift wood, &c., found in its wide, well-grassed bed, I 
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infer it is subject to great freshets. In crossing from the Ocat£ to 
the valley of the Moro, the mountains become more rolling; and 
jAS we approached the Moro, the valley opened out, and the whole 
country became more tame in its appearance. 

Ten miles up the Moro is the Moro town, containing, we were 
informed, 200 hoilses. 

It is off the lower foad; but a tolerable wagon road leads to the 
village from our camp of last night. 

The plains were strewed with fragments of brick-dust colored- 
lava, scoriae and slag; the hills, to the left, capped with white 
granular quartz. The plains are almost destitute of vegetation; 
the hills bear a stunted growth of pinon and red cedar. Rains have 
fallen here recently, and the grass, in the bottoms is good. The 
grama is now found constantly. We saw to-day some ground 
squirrels, with stripes on their sides: in their habits, resembling the 
common prairie dog. A flight of birds was seen to the south, but too 
distant to distinguish. We were attracted to the left by* an object 
which was supposed to be an Indian, but, on coming up to it, it.was 
discovered to be a sandstone block* standing on end and topped by 
another shorter block. A mountain man, versed in these signs, 
said it was in commemoration of a talk and friendly smoke between 
some two or three tribes of Indians. 

The latitude of the place, from 7 observations on Polaris, is 35^ 
54' 21', and the longitude, deduced from the local time by 7 alti- 
tudes of alpha lyria m the west, and 11 of the sun in ffie east, was- 
6A. 59m. 49*. 

The height abpve the isea 6,670 feet. 

August 13. — At 12 o'clock, as the rear column came in sight, the 
call of ^^ boots and saddles" was sounded, and in 20 minutes we 
were off. We had not advanced more than one mile when Bent, 
of the spy-gu^rd, came up with four prisoners. They represented 
themselves to be an ensign and three privates of the Mexican 
army, sent forward to reconnoitre and ascertain our force. They 
saiJ 600 men were at the Vegas to give us battle. They told 
many different stories; and finally delivered up a paper, being an 
order from a Captain Gonzales to the ensign, to eo forward on the 
Bent's Fort road to ascertain our position ancT numbersr They 
were, cross-examined by the colonel, and detained. 

As soon as we commenced the descent intp the valley of the 
Moro creek, some one reported a company of Mexicans at the 
crossing; Colonel Kearny ordered me to go forward with twelve of 
the Laclede rangers, and reconnoitre the party, and if they attempt- 
ed to run, to pursue and capture as many .as we could. As Lieu- 
tenant Elliot and myself approached this comjfany, they appeared 
to be motionless, and on coming up, we found them to consist of 
nothing but the pine stakes of a corrdl. The dragoons were sadly 
disappointed; they evidently expected either a fight or a chase. 
Six miles brought us to the first settlement we had yet seen in 775 
miles. The first objc^ct I saw was a pretty Mexican woman, with 
clean white stockings, who very cordially shook hands with us and 
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asked for tobacco. In the next house lived Mr. Boney, an Ameri- 
can, who has been some time in this country, and is the owner of a 
large 'number of horses and cattle, which he manages to keep in 
debanceof wolves, Indians, and Mexicans. He is a perfect speci- 
men of a generous open-hearted adventurer, and in appearance 
what, I have pictured to myself, Daniel Boone, of Kentucky, must 
have been in his day. He drove his herd of cattle into camp and 
picked out the largest and fattest, which he presented to the army. 

Two miles below, at the junction of the Moro and Sapillo, is 
another American, Mr. Wells, of North Carolina; he has been here 
but six months, and barring his broad-brimmed sombrero, might 
have been taken for a sergeant of dragoons, with his blue panta- 
loons with broad gold-colored stripes on the sidesi, and his jacket 
trimmed with lace. I bought butter from him at four bits the pound. 

We halted at the Sapillo, distance nine and a half miles from our 
last night's encampment, in a tremendous shower of rain; the griss 
was indiflferent, being clipped short by the cattle from the ranche- 
ria. Wood and waty plenty. 

At this placje a Mr. Spry came into camp, on foot, and with 
scarcely any clothing. He had escaped from Santa F€ on the night 

preyious, at Mr. H ^'s request, to inform Colonel Keacny that 

Armijo's forces were assembling; that he might expect vigorous 
resistance^ and that a place called the Caflon, 15 miles from Santa 
F£, was being fortified; and to advise the Colonel to go round it. 

The canon isa narrow defile, easily defended, and of which we have 
heard a great deal. War now seems *' inevitable;" and the advan- 
tages of ground and numb'ers will, no doubt, enable the Mexicans 
to make the fight interesting. The grass was miserable, and the 
camp ground inundated by the shower of to-day — which was quite 
a rarity. 

Barometric height 6,395 feet. 

August 14. — The or^ler of nArch to-day was that which could 
easily be converted into the order of battle. After proceeding a 
few miles we met a queer cavalcade, which we supposed at first to 
be the looked for alcalde from Moro town, but it proved to be a 
messenger from Armijo; a lieutenant, accompanied by a sergeant 
and two privates, of Mexican lancers. The men were good looking 
enough, and evidently dressed in their best bib and tucker. The 
creases in their pantaloons were quite distinct, but their horses 
were mean in the extreme, and the contempt with which our dra- 
goons was filled was quite apparent. The messenger was the 
Dearer of a letter from Armijo. It was a sensible, straightforward 
missive, ami if written by an American or Englishman, would have 
meant this : " You have notified me that you intend to take posses- 
sion of the country I govern. The people of the country have 
risen, en masse, in my defence. If you take the country, it will 
he because you prove the strongest in battle. I suggest to you to 
stop at the Sapillo, and I will march to the Vegas. We will meet 
and negotiate on the plains between them." 

The artillery were detained some time in passing the Sapillo. 
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This kept us exposed to the sun on the plains for four hours^ but it 
gave the colonel time to reflect on the message with which he should 
dismiss the lancers; as there was some apprehension that Captain 
Cooke was detained, their discharge became matter for reflection. 
Sixteen miles brought us in sight of the Vegas, a village on the 
stream of the same name. 

A halt was made at this point, and the colonel called up the lieu- 
tenant and lancers and said to them, '^ The road to Santa Fe is now 
as free to you as to myself. Say to General Armijo, I shall soon 
meet him, and I hope it will be as friends." 

At parting, the lieutenant embraced the colonel, Captain Turner^ 
and myself, who happened to be standing near. 

The country to-day was rolling, almost mountainous, and cov- 
ered in places with scoria;. Grass began to show itself, and was 
interspersed with Malva Pedata, and several new species of 
Geraniacesc, Bartonia, and convolvulus. The soil was good 
enough apparently, but vegetation was stunted from the want 
of rain. As we emerged from the hills into the valley of the Vegas, 
our eyes. were greeted for the first time with* waving cm. The 
stream was flooded, and the little draiiis by which the fields were 
irrigated, full to the brim. The dry soil seemed to drink it in with 
the avidity of our thirsty horses. The village, at a short dis^tance^ 
looked like an extensive brick-kiln. On approaching, its outline 
presented a square with some arrangements for defence. Into this 
square the inhabitants are sometimes compelled to retreat, with all 
their stock, to av.iid the attacks of the Eutaws and Navajoes, who 
pounce upon them and carry off their women, children, and cattle* 
Only a few days since, they made a descent on the town and car- 
ried off 120 sM^ep and other stock. As Captain Cooke passed through 
the town some ten days' since, a murder had just been committed 
on these helpless people. Our camp extended for a mile down the 
valley; on one side was the stream, on the other the cornfields, 
with no fence or hedge interposing. What a tantalizing prospect 
for our hungry and jaded nags; the water was free, but a chain of 
sentinels was posted to protect the corn, and strict orders given 
that it should not be disturbed. 

Captain Turner was sent to thfe village to inform the alcalde that 
the colonel wished to see him and the head men of the town. In 
a short time down came the alcalde and two captains of militia, 
with numerous servants, prancing and careering their little nags 
into camp. ' 

Observations. -r-D altitudes of Polaris in the north, 7 of Arcturus 
in the east, and 7 of alpha Aquila^ in the east. 

Latitude 36^ 35' 05". 

Longitude 7A. OO/n. 46^. 

Height, by the barometer, 6,418 feet. 

August 16. — 12 o'clock last night information was received that 
600 men had collected at the pass which debouches into the Vegas, 
two miles distant, and were to oppose our march. In the morning, 
orders were given to prepare to meet the enemy. At 7, the army 
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moved, and just as we made the road leading through the town^ 
Major Swords, of the quartermaster's department, Lieutenant Gil- 
mer, of the engineers, and Captain Weightman joined us, from 
Fort Leavenworth, and presented Colonel Kearny with his com- 
mission as brigadier general in the army of the United States. 
They had heard we were to have a battle, and rode sixty miles du- 
ring the night to be in it. 

At eight, precisely, the general was in the public square, where 
he was met by the alcalde and people, many of whom were mounted; 
for these people seem to live on horseback. 

The general pointed to the top of one of their houses, which are 
built of one story, and suggested to the alcalde that if he would go 
to that place, he and his staff would follow, and, from that point, 
where all could hear and see, he would speak to them; which he 
did, as follows: 

^'Mr. Alcalde, and people of New-Mexico: I have come amongst 
you by the orders of my government, to take possession of your 
country, and extend over it the laws of the United States. We 
coDBider it, and have done so for some time, a part of the territory 
of the United States. We come amongst you as friends — not as 
enemies; as protectors — not as conquerers. We come among you 
for your benefit, — not for your injury. 

^^Henceforth I absolve you from all allegiance to the Mexican 

f[overnment, and from all obedience to General Armijo. He is no 
onger your governor; [great sensation.] I am your governor. I 
shall not expect you to take up arms and follow me, to fight your 
own people, who inay oppose me; but I now tell you, that those 
who remain peaceably at home, attending to their crops and their 
herds, shall be protected by me, in their property, their persons, 
and their religion; and not a pepper, not an onion, shall be dis- 
turbed or taken by my troops, without pay, or by the consent of 
the owner. But listen! he who promises to be quiet, and is found 
in arms against me, I will hang! 

"From the Mexican government you have never received pro- 
tection. The Apaches and the Navajoes come down from the 
mountains and carry off your sheep, and even your women, when- 
ever they please. My government will correct all this. It will 
keep off the Indians, protect you in your persons and property; 
and, I repeat again, will protect you in your religion. I know you 
are all gnat Catholics; that some of your priests have told you all 
sorts of stories — that we should ill-treat your women, and brand 
them on the cheek as you do your mules on the hip. It is all false. 
My government respects your religion as much as the Protestant 
religion, and allows each man to worship his Creator as his heart 
tells him is best. Its laws protect the Catholic as well as the Pro- 
testant; the weak as well as the strong; the poor as well as the 
rich. I am not a Catholic myself — I was not brought up in that 
faith; but, at least one-third of my army are Catholics, and I- re- 
spect a good Catholic as much as a good Protestant. i 
"There goes my army — you Sce but a small portion of it; there 
are many more behind — resistance is useless. 
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. yearS) the eternal fires of Montezumai and the remains of the archi- 
tecture exhibit, in a prominent manner, the engraftment of the Ca- 
tholic church upon the ancient religion of the country. At one 
end o£ the short spur forming the terminus of the promontory, are 
the remains of the ^^estuffa^^^ with all its parts distinct; at the other 
are the remains of the Catholic church, both showing the distinc- 
tive marks and emblems of the two religions. The fires from the 
^' estuffa^^ burned and sent their incense through the same altars from 
which was preached the doctrine of Christ. Two religions/so ut- 
terly different in theory, were here, as in all Mexico, blended in 
harmonious practice until about a century since, when the town was 
sacked by a band of Indians. 

Amidst the havoc of plunder of the city, the faithful Indian 
managed to keep his fire burning in the ^^estuffa;^^ and it was con- 
tinued till a few years since — the tribe became almost extinct. 
Their devotions rapidly diminished their numbers, until they be- 
came so few as to be unable to keep their immense estuffa (forty. 
,feet in diameter) replenished, when they abandoned the place and 
joined a tribe of the original race over the mountains, about sixty 
miles south. There, it is said, to this day they keep up their fire, 
which has never yet been extinguished. The labor, watchfulness, and 
exposure to heat consequent on this practice of their faith, is fast 
reducing this remnant of the Montezuma race; and a few years 
will, in all probability, see the last of this interesting people. The 
accompanying sketches will give a much more accurate representa- 
tion of these ruins than any written descriptions. The remains of 
the modern church, with its crosses, its cells, its dark mysterious 
corners and niches, differ but little from those of the present day 
in New Mexico. The architecture of the Indian portion of the 
ruins present peculiarities worthy of notice. 

Both are constructed of the same materials; the walls of sun- 
dried brick, the rafters of well-hewn timber, which could never 
have been hewn by the miserable little axes nbw used by the Mex- 
ican's, which resemble, in shape and size, the wedges used by our 
farmers for splitting rails. The cornices and drops of the archi- 
trave in the modern church, are elaborately carved with a knife. 

To-night we found excellent grass on the Rio Pecos, abreast of 
the ruins where the modern village of Pecos is situated, with a 
very inconsiderable population. 

August 18. — We were this morning 29 miles from Santa Fe. 
Reliable information, from several sources, had reached, camp yes- 
terday and the day before, that ^lissensions had arisen in Armijo's 
camp, which had dispersed his army, and that he had fled. to the 
south, carrying all his artillery and 100 dragoons with him. Not 
a hostile rifle or arrow was now between the army and Santa Fe, 
the capital of New Mtxico, and the general determined to make 
the march in one day, and raise the United States flag over the* 
palace before sundown. New horses or mules were ordered for the 
artillery, and every thing was braced up for a forced march. The 
distance was not great, but the road bad, and the horses on their 
last legs. 
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A small detaohment was sent forward at day-break| and at six 
the army followed. Four or five* miles from old Pecos the road 
leads into a canon, with hills on each side from 1,000 to 2,000 feet 
abore the road, in all cases within cannon shot, and in many with- 
in point blank musket shot; and this continues to a point but 12 
or 13 miles from Santa F6. 

The scenery is wild; the geological formation much the same as 
before described, until you begin to descend towards the Del Norte, 
when granitic rocks and sands are seen in great abundance on the 
road as far as Santa F6. Cedar, pifion, and a large growth of long- 
leafed pine are densely crowded wherever the rock affords a cre- 
vice, until within six or eight miles of the town. Fifteen miles 
from Santa F6 we reached the position deserted by Armijo. The 
topographical sketch, by Lieutenant Peck, will give some idea of 
it. It is a gateway which, in the hands of a skilful engineer and 
one hundred resolute men, would have been perfectly impregna- 
ble. 

Had the position been defended with any resolution, the general 
would have been obliged to turn it by a road which branches to 
the south, six miles from Pecos, by tlie way of Galisteo. 

Armijo's arrangements for defence were very stupid. His abattis 
was placed behind the gorge some 100 yards, by which he evident- 
ly intended that the gorge should be passed before his fire was 
opened. This done, and his batteries would have been carried 
without difficulty. 

Before reaching the canon the noon halt was made in a valley 
covered with some grama, and the native potato in full bloom. 
The fruit was not quite as large as a wren's egg. As we ap- 
proached the town, a few straggling Americans came out, all look- 
ing anxiously for the general, who, with his staff, was clad so 
plainly, that they passed without recognizing us. Another officer 
and myself were sent down to explore the by-road by which Armijo 
fled. On our return to the main road, we saw two Mexicans; one 
the acting secretary of state, in search of the general. Tney had 
passed him without knowing him. When we pointed in the direc- 
tion of the general, they broke into a full run; their hinds and 
feet keeping time to the pace of their nags. We followed in a 
sharp trot; and, as w*e thought, at a respectable distance. Our as- 
tonishment was great to find, as they wound through the ravine 
through the open well-grown pine forest, tnat they did not gain on 
us perceptibly. *' Certainly they are in a full run, and as certainly 
are we only in a trot," we both exclaimed. I thought we were 
under sonie optical delusiofi, and turned to my servant to see the 
pace at which he was goinir. "Ah!" said he, '^ those Mexican 
horses make a mighty great doing to no purpose." That was a 
fact; with their large cruel bits, they harass their horses into a 
a motion which enables them to gallop very long without losing 
right of the starting place. 

The acting secretary brought a letter from Vigil, t'»e lieuten mt 
governor, informing the general of Armijo's flight, and of his readi- 
ness to receive him in Santa F6; and extend to him the hospitaliiiet 
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of the city. He was quite a youth, and dressed \p the fashion of 
the Americans. Here, all person^ from the United States are called 
Americans, and the name is extended to no other race on the con- 
tinent. To-day's march was very tedious and vexatious.; wishing 
to enter Santa F€ in an imposing form, frequent halts were made 
to allow the artillery to come up. Their horses almost gave out, 
and during the day mule after mule was placed hefore the guns, 
until scarcely one of' them was spared. 

The head of the column arrived in sight of the tow,n about, three 
o'clock; it was six before the rear came up. Vigil and twenty or 
thirty of the people of the town received us at the palace and asked 
us to partake of some wine and brandy of domestic manufacture. 
It was from the Passo del Norte; we were too thirsty to judge of 
its merits; any thing liquid and cool was palatable. During the 
repast, and as the sun was setting, the United States flag wai 
hoisted over the palace, and a s&lute of thirteen guns fired from 
the artillery planted on the eminence overlooking the town. 

The ceremony ended, we were invited to supper at Captain 's, 

a Mexican gentleman, formerly in the army. The supper was 
served very much after the manner of a French dinner, one dish 
succ«eeding another in enless variety. A bottle of good wine from 
the Paso del Norte, and a loaf of bread was placed at each plate. 
We had been since five in the morning without eating, and inex- 
haustible as were the dishes was our appetite. 

August 19. — I received an order to make a reconnoissance of the 
town ^nd select a site for a fort, in co-operation with Lieutenant 
Gilmer, of the engineers. This oT^cupied me diligently on the 19th 
and 20th, and on the 21st the general was furnished with the map, 
a copy of which is sent to the adjutant general and another to the 
Bureau of Topographical Engineers. 

The site selected and marked on the map is within 600 yards of 
the heart of the town, and is from 60 to 100 feet above it. Th% 
contour of the grounds is unfavorable for the trace of a regular 
work, but being the only point which commands the entire town, 
and which is itself commanded by no other, we did not hesitate to 
recommend it. The recommendation was approved. On the 22d 
we submitted a complete plan of the work, which was also ap- 
proved. It is computed for a garrison of 280* men. 

On the 23d, the work was commenced with a small force; on the 
27th*, 100 laborers were set to work on it, detailed from the army; 
and, on the 31st, 20 Mexican masons were added. 

As it was determined to send an express to the States on the 25th, 
I commenced to project and plot ray map of the route of'ihe Army 
of the West, that the government might have at once the benefit 
of my labors. It was rather a bold undertaking to compress, in a 
few days, the work of months. My astronomical observations were 
brought up from day to day as we advanced on the march, without 
which the undertaking would have been irapractirable. We all 
werked day and night, and, with the assistance of several gentle- 
men of the volunteers, I succeeded in accomplishing the work; 
not, however, in a very satisfactory manner. 
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Events now begin to crowd on each other in quick succession, 
but my duties keep me so constantly occupied in my office and in 
the field, that I cannot chronicle them in regular order or enter 
much upon details. On the morning of the 19th, the general as- 
sembled all the people in the plaza and addressed them at some 
length. 

The next day, the chiefs and head men of the Pueblo Indians 
came to give in their adhesion and express their great satisfaction 
at our arrival. This large and formidable tribe are amongst the 
best and most peaceable citizens of New Mexico. They, early 
after the Spanish conquest, embraced the forms of religion, and the 
manners and customs of their then more civilized masters, the 
Spaniards. Their interview was long and interesting. They nar- 
rated, what is a tradition with them, that the white man would 
come from the far east and release them from the bonds and shackles 
which the Spaniards had imposed, not in the name, but in a worse 
form than slavery. 

They and the numerous half-breeds are our fast friends now and 
forever. Three hundred years of oppression and injustice have 
failed to extinguish in this race the recollection that they were 
once the peaceable and inoffensive masters of the country. 

A message was received the same night from Armijo, asking on 
what terms he would be received; but this proved to be only a ruse 
on his part to gain time in his flight to the south. Accounts go to 
ihow that his force at the Canon was 4,000 men, tolerably armed, 
and six pieces of artillery. Had he been possessed of the slightest 
qualifications for a general, he might have given us infinite trouble. 
A priest arrived last night, the 29th, and brought the intelligence 
that at the moment of Armijo's flight, Ugart^, a colonel in the re- 
gular service, was on his march, at this side of the Passo del Norte^ 
frith 500 men to support him. That, had he continued, he would 
have been enabled to rouse the whole southern district, which is 
by far the wealthiest and most populous of the whole country. 

In the course of the week, various deputations have come in 
from Taos, giving in their allegiance and asking protection from 
the Indians. That portion of the country seems the best disposed 
towards the United States. A Taos man may be distinguished at 
once by the cordiality of his salutation.* 

A band of Navajoes, naked, thin, and savage looking fellows, 
dropped in and took up their quarters with Mr. Robideaux, our 
interpreter, just opposite my quarters. They ate, drank, and slept 
all the time, noticing nothing but a little cinnamon- colored naked 
brat that was plnying in the court, which they gazed at with the 
eyes of gastronomes. 

Various rumors have reached us from the south that troops are 
laoving on Santa Fe, and that the people are rising, &c. To quiet 



*Since this vas written, the roasftaore of the ezoeUent Governor Bent has taken place in 
TftOfl. It proves the profound duplicity of this race. 

3 



i'^1 



34 



them, an expedition of 150 miles down the rirer has been deter- 
jnined on, to start on the Ist September. 

August 30. — To day we went to church in great state. The 
governor's seat, a large, well stuffed chair, covered with crimson, 
was occupied by the commanding officer. The chiirch was crowded 
with an attentive audience of men and women, but not a word was 
•uttered from the pulpit by the priest, who kept his back to the 
congregation the whole time, repeating prayers and incantations. 
The band, the identical one used at the fandango, and strumming 
^the same tunes, played without intermission. Except the gover- 
nor's seat and one row of benches, there were no seats in the 
•church. Each woman dropped on her knees on the bare floor as 
she entered, and only exchanged this position for a seat on the 
ground at long intervals, announced by the tinkle of a small bell. 

The interior of the church was decorated with some fifty crosses, 
« great number of the most miserable paintings and wax figures, 
and looking glasses trimmed with pieces of tinsel. 

The priest, a very grave, respectable looking person, of fair com- 
plexion, commenced the service by sprinkin^ holy water over the 
congregation; when abreast of any high official person he extended 
his silver water spout and gave him a handful. 

When a favorite air was struck up, the young women, whom we 
recognised as havi: g figured at the fandango, counted their beads, 
tossed their heads, and crossed themselves to the time of the music. 

All appeared to have just left their work to come to church. 
There was no fine dressing nor personal display that will not b» 
seen on week days. Indeed, on returning from church, wo fo«nd 
all the stores open, and the market women selling their mellons 
and plums as usual. 

The fruits of this place, musk melon, apple, and plum, are very 
indifferent, and would scarcely be eaten in the States. I must ex- 
cept, in condemning their fruit, the apricot and grapes, which grow 
in perfection. On leaving the narrow valley of the Santa Fe, 
which varies from a thousand feet to a mile or two in width, the 
country presents nothing but barren hills, utterly incapable, both 
from soil and climate, of producing anything useful. 

The valley is entirely cultivated by irrigation, and is now, as will 
be seen en the sketch, covered with corn. Five miles below the 
town, the stream disappears in the granitic sands. 

The population of Santa F6 is from two to four thousand, and 
the inhabitants are, it is said, the poorest people of any town in the 
province. The houses are of mud bricks, in the Spanish style, 
generally of one story, and built on a square. The interior of the 
square is an open court, and the principal rooms open into it. 
They are forbidding in appearance from the outside, but nothing 
caft' exceed the comfort and convenience of the interior. The thick 
walls make them cool in summer and warm in winter. 

The better class of people are provided with excellent beds, but 
the lower class sleep on untanned skins. The women here, as in 
many other parts of the world, appear to be much before the men 
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in refinement, intelligence, and, knowledge of the useful arts. The 
higher class dress like the American women, except, instead of 
the bonnet, they wear a scarf over the head, called reboso. This 
they wear, asleep or awake, in the house or abroad. 

The dress of the lower class of women is a simple petticoat, with 
arms and shoulders bare, except what may chance to be covered by 
the reboso. 

The men who have means to do so, dress after our fashion; but 
by far the greater number, when they dress at all, wear leather 
breeches, tight round the hips and open from the knee down; sLirt 
and blanket take the place of our coat and vest. 

The city is dependant on the distant hills for wood, and at all 
hours of the day may be seen jackasses passing laden with wood^ 
which is sold at two bits (twenty-five cents) the load. These are 
the most diminutive animals, and usually mounted from behind, 
after the fashion of leap-frog. The, jackass is the only animal that 
can be subsisted in this barren neighborhood without great expense; 
our horses are all sent to a distance of twelve, fifteen, and thirty 
miles for grass. 

Grain was very high when we first entered the town, selling 
freely at five and six dollars the fanegas, (one hundred and forty 
pounds.) As our wagons draw near, and the crops of wheat are 
being gathered, the price is falling gradually to four dollars the 
fanegas. ^ 

Milk at six cents per pint, eggs three cents a piece, sugar thirty- 
five cents per pound, and coffee seventy-five cents. The sugar used 
in the country is principally made from the cornstalk. 

A great reduction must take place now in the price of dry goods 
iDd groceries, twenty per cent., at least, fiT this was about the rate 
of duty charged by Armijo, which is now, of course, taken off. 

He collected fifty or sixty thousand dollars annually, principally 
indeed, entirely, on goods imported overlaad from the United 
States. His charge was $500 the wagon load, without regard to the 
contents of the wagon or value of the goods, and hence the duty 
was very unjust and unequal. 

Mr. Alvarez informed me that the importations from the United 
States varied very much, but that he thought they would average 
about half a million of dollars yearly, and no more. Most of the 
wagons go on to Chihuahua without breaking their loads. 

New Mexico contains, according to the last census, made a few 
years since, 100,000 inhabitants. It is divided into three depart- 
ments — the northern, middle, and southeastern. These are again 
sub-divided into counties, and the counties into townships. The 
lower or southern division is incomparably the richest, containing 
48,000 inhabitants, many of whom are wealthy and in possession 
of farms, stock, and gold dust. 

New Mexico, although its soil is barr.;n, and its resources limited, 
vnless the gold mines should, as is probable, be more extensively 
developed hereafter, and the culture of the grape enlarged, is, from 
its position, in a commercial and military aspect, an all-important 
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side of the road, which descends through a deep canon, and halted 
on the peaks of the cliffs. Their motionless forms projected against 
the clear blue sky aboye, formed studies for an artist. In the can- 
on we were jointed by the priest, a fat old white gentleman. We were 
escorted first to the padre's, of course; for here, as every where, 
these men are the most intelligent, and the. best to do in the world, 
and when the good people wish to put their best foot foremost, the 
padre's wines, beds, and couches have to suffer. The entrance to 
the portal was lined with the women of the village, all dressed 
alike, and ranged in treble files; they looked fat and stupid. 

We were shown into his reverence's parlor, tapestried with cur- 
tains stamped with the likenesses of all the Presidents of the 
United States up to this time. The cushions were of spotless 
damatk, and the couch covered with a white Navajoe blanket 
worked in richly colored flowers. 

The air was redolent with the perfumes of grapes and melons, and 
every crack of door and windows glistening with the bright eyes 
and arms of the wo'knen of the capilla. The old priest was busily 
talking in the corner, and little did he know of the game of sighs and 
signs carried on between the young fellows and the fair inmates of 
his house. We had our gayest array of young men out to-day, and 
the women seemed to me to drop their usual subdued look and 
timid wave of the eyelash for good hearty twinkles and signs of 
unaffected and cordial welcome — signs supplying the place of con- 
versation, as neither party could speak the language of the other. 
This little exchange of the artillery of eyes was amusing enough, 
but I was very glad to see the padre move towards the table, and 
remove the pure white napkins from the grapes, melons, and wine. 
We were as thirsty as dust and heat could make us, and we relished 
the wine highly, whatever its quality. The sponge cake was irre- 
proachable, and would have done honor to our best northern house- 
keepers. Indeed, wherever*we have been feasted, the sponge cake 
has been in profusion, and of the best kind. After the repast, the 
general went forward on the portal and delivered a speech to the 
assembled people of the town, which was first interpreted into 
Spanish, and then into Pueblo. 

It is impossible to arrive at the precise population of the town 
but I should judge it to be about six hundred, and the quantity of 
ground under tillage for their support about five hundred acres. 

The valley of the Del Norte is here quite narrow, and the soil 
sandy. The river itself was viewed by me, for the first time, with 
a strange interest. The hardships, trials, and perseverance of the 

Sillant Pike, and the adventures of the pious and brave soldiers of 
e cross, Rivera and La Ford, came forcibly to my mind; as I 
kneeled down to drink of its waters my thoughts were of them. 
Leaving Santo Domingo, we struck the highway in about four 
miles, and two more brought us to the pretty village of San Felippe, 
overhung by a steep craggy precipice, upon the summit of which 
are the ruins of a Roman Catholic church, presenting in the land- 
scape sketch the appearance of the pictures we see of the castles 
4)n the Rhine. 
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Between Sen FeBippe khd the ADgditiiraSi rix milta . >el(/ir| tfit 
▼alley of tbe TtTer is Very ntrrow, tifbrding no inbrTtI fot ejpriU 
enltnre. On the west side, the banks are steep wtflls, eriwned Ivjf 
seams of basalt fbrtfing the table lands. The east is composed df 
rolling sand hills, rising gradnally to the base of the moant«ldi| 
and coTered with larre round pebbles. I most except from t^is 
die poterty-stricken Tittle' town of AlgodbfaeA, wMen hA Mube 
grdnnd ronnd it in cnltiTatibn. 

The ob^erTations for the determination bf thltftamp^ abiiit onb 
mile below the toiwi of San Feli|ipe', were made on my retnHli 
(September 10th.) and will be fontfd nndet that dite in Apfpendil 
Ko. 5. The height indicated b¥ the barometer of tfais^ flSi firn 
temp on the Rid del Norte, is 5,000 fefet above thi lev«lof<B« 
sea. 

5ej>/em6er 4.-r-Below the AngbAoraa, the Tiflley of the* itifk 
opens into a plaiil, ▼aryihe.frbm two to six milte in width, '^nar- 
afly sufficiently low i^d ferel to admii the wat^r. of the ritet ttf 
be carried bVer it fot the pnrpofce^'of irrigation) bat the ioil Ife 
▼ery sandy and better adapted to Indian corn than whfelat.. Of thfis 
last we saw but few stubbles, the ground b^tng chieflr platited iRtli 
corn. The Tegetation fs much the saikie as that described ajfter 
leaving Santa Ft, with the addition of quite a number of ihui* 
posits. 

News now began to arrire which left but little doubt tUart the 
reports which cteused our moTement ddwn the rhrer were exagger- 
ate*d, if not wholly without foundation. People had passed doKii 
the river, as was reported, but in ho great numbers. A messenger 
eime in from the alcalde of Tom6 with an official note, stating 
that Armijo had left with him one hundred mules, pressed into 
seryice Vo meet us at the canon, and that Armijo had also notified him 
that one hundred more would be left at the Paso del Norte. These 
belonged to citizens of New Mexico, and had been taken from them 
without their consent. It was his practice, in peace or in war, to 
leice the person or property of any who fell under his displeasure. 

The town of Bernallilo is small, but one of the best built in the 
territory. We were here invited to the house of a wealthy man, 
to take some refreshment. We were led into an oblong room, fur- 
nished like that of every Mexican in comfortable circumstances. 
A banquette runs around the room, leaving only a space for the 
couch. It is covered with cushions, carpets, and pillows; upon 
which the visiter sits or reclines. T&e dirt floor is usually covered 
a third or a half with common looking carpet. On the uncovered 
part is the table, freighted with grapes, sponge-cake, and the wine 
of the country. JThe walls are hung with miserable pictures of the 
saints, crosses innumerable, and Yankee mirrors without number. 
These last are suspended entirely out of reach; and if one wishes 
to shave or adjust his toilet, he must do so without the aid of a 
mi^or, be there ever so many in the chamber. 

We passed on to the house of our host's wealthy son, where we 
were invited to dine. Here we found another refreshmeut la.biti 
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hmbfl, and "eTerythiog that is his." The man of the family 
uuallj seated himself on the tongue of the vagon, his time divided 
between belabonring his beasts and scratching his head. In one of 
these vagoDS a Tiolin was being played, and the women who were 
sittioe en their feet, made the most of the music by brandishing 
their bare arms and moving their heads to the cadence. At njght 
there was a theatrical representation in the public square. The 
piece dramatized was from the Old Testament. 

Doric g the day I had been puzzled by seeing at regular intervals 
on the wall surrounding the capilla, and on the turrets of the ca- 

? 'ilia itself, (which be it remembered is of mud,) ; lies of dry wood. 
he mystery was now to be cleared up. At a given signal all were 
lightetf, and simultaneously a flight of rockets took place from 
trtrj door and window of the chapel, fire-works of all kinds, from 
the blazing rocket to children's whirligigs, were now displayed in 
iaecession. The pyrotechny was the handicraft of the priests. I 
must say the whole affair did honor to the church, and displayed 
considerable chemical knowledge. Most of the spectators were on 
molef, each with his woman in front, and it was considered a g^eat 
feat to explode a rocket under a mule's belly without previous inti- 
mation to the rider. 

Stfttmher 8. — Long shall I remember the fdte of Tom6, a scene 
at once so novel and so striking. To-day, my duties called me off 
early in the morning. 

I had to examine guides in reference to the route to California, 
and engage such as I might think fit for the trip. 

My last interview of this kind to-day was in a species of public 
bcildirig, or guard-bouse, where a number of Mexicans had col- 
lected with arms. Several written tablets hung round the walls, 
bat they were perfectly illegible. Our business was cut short by 
the sound of passing mnsic. A strange sight presented itself. In 
a sedan chair, borne by four men, was seated a wax figure nearly 
as large as life, extravagantly dressed; following immediately were 
three or four priests, with long tallow candles, a full yard in length. 
Some American officers followed, each holding a candle. Unfortu- 
nately I emerged just as this group was passing; there was no es- 
cape, and the moment I joined, a grave Mexican (apparently a man 
in authority) thrust a candle into my hand. I thought of my coat, 
my only coat, the coat which was on my back, and which must 
take me to California, and back again into the interior of Mexico! 
Suddenly there was a bait without any word of command, and in 
the confusion we jostled each other and distributed the tallow in 
great profusion. 

It was thought proper that the officers should show every respect 
to the religious observances of the country, consequently they did 
not deciine participation in these ceremonies. 

The procession ended at the church. After the services there 
were concluded we repaired to the house of the padre, where wc 
found a collation. 

We bad proposed attending a theatrical representation going on 
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li.the open sir, rat m iiMty sqatll of wind tnd a few drops of 
itfai pat a stop to this amusement, and aH retired to dress for the 
isndangOi which is the name giTen to all collections of people 
trhere there is music akid dancing. 

•A cotillion was attempted in honor of thf Americans present, hi|t 
ills cold and formal dance soon gare -way to the more jojous 
taices of the country, the Coona, the BoliM| and the Italiana. 
■vorr Tur^etf of figure was introduced", bnt the waits, was the basiit 
e^ all except the Bolero^ which, as danced here resembles - our 
aetrojig. 

• At the 4ance we found a tery plain, but yery intelligent woman, 
the sister of Armijo, who said he would return as soon as he settled 
Ka affairs in Chihuahua. 

8§pi€mber ll.^RetvitmA to 8anta-F«. ' 

84^t€mher 15— 4Beht Lieutenant Wariser, with a party xonsistinfg 
tt Lienteaattt Peck knd threfe men to determine the latitude of Taoa 
tad the topoiraphy of the road. 

From the 16th to 86th September I was busily engaged in fittiilg 
sot for California. 

Lieutenant Abert, who was Uftdangerousiy ill at Bentis Fort^ 
had not arriyed on the.S6th, but accounts reached me that he was 
conyalescent, and on his way to Santa F6, wnere he might sliOTtly 
he expected. Lieutenant Peck was also an inyalid, and neither 
being able to accompany us to California, I left, by the general's 
direction, the subjoined order for them to make a map of New 
Mexico, based upon the astronomical points and measurements de- 
termined by myself, and to furnish from the best statistical sources, 
an account of the population and resources, military and ciyil, of 
the proYince. 

Santa Fe, September 14, 1846. 

Sib: I am charged by the general commanding to inform you 
that you will remain for the present in the territory of New Mexico, 
and should your health, or that of Lieutenant Peck, be sufficiently 
restored to return to duty, that you will continue the suryey of 
this territory, commenced by myself, and follow it to completion, 
nroyided it does not interfere with other military duties which may 
be required of you by the officer left in command of the territory. 

With the limited number of instruments that can be placed in 
your hands, it is not expected that you will conduct the survey on 
strict geodetic principles, yet it is belieyed that sufficient precision 
can be attained to answer all the requirements of the military and 
ciyil service. 

The country from Taos to Fra Cristobal contains nearly all the 
ground that is under cultivation, and nearly all that is worth culti- 
vating; and for this whole distance it is open and bounded by high 
and conspicuous peaks, affording great facilities for conducting 
your operations. 

I have established the astronomical position of six points in this 
territory, viz: camp 42, at Vegas; camp 43, Vernal springs, Santa 
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F6; camp 55, 1^ miles south of the church of An Felippe; camp 
49, at the Alameda; camp 51, at Peralta, at the mill, and I shall 
establish two more, one at Taos, and the other at Socoro. 

These points are quite sufficient, and will be the base of year 
operations; and upon them you will form a trigonometric caneTaa. 
For this purpose the rule requiring cTery angle of the aeriea to be 

Sreater than 30^, may be wholly disregarded. And after haviag 
etermined by triangulation* the position of any three conspicuoiia 
peaks, the position of any other points, which are in view of tht 
three first named, may be determined by the problem of three pointai 
as is practised in hydrographic surreys. Many such points will 
present themselves. 

The cantvas completed, the course of the Del Norte, that of its 
tributaries to the base of the mountains or beyond the settlements; 
the width of the valleys; the quantity of land under cultivation; 
the position of the towns, churches, hills, and all other. topogra- 
phical features of the country, can be determined with the Schmal- 
kalder compasses. 

If your force is sufficient, the operation described in this last 

Paragraph may be carried on simultaneously with the triangulation. 
ou are aware that I have no theodolite at my disposal; the trian- 
gulation must, therefore, be made with the sextant. 

The population, number of cattle, horses, and sheep, and the 
quantity of grain and other agricultural products, the facilities and 
best localities for water power to propel machinery, and also the 
mineral resources of the country, it is very desirable to know. 
You will, therefore, give particular attention to acquiring all the 
information on these subjects which the present statistical know- 
ledge in the country will afTord. 

A requisition for five thousand dollars will be made on the Bureau 
of Topographical Engineers, for the survey, to be placed to your 
credit with Mr. Robert Campbell of St. Louis, upon whom, I should 
think, you might safely draw without waiting to hear from Wash- 
ington. 

I made a requisition on the bureau, dated June 18, 1846, for a 
transit instrument, and also for an instrument to obtain the magne- 
tic dip and declination. Should these arrive, you will unpack them, 
mount the instruments near the place where I observed in Santa 
F£, and commence a series of observations for longitude by moon 
culminating stars, and for the magnetic dip and declination. 

The series for longitude will be continued for at least three luna- 
tions, and, should an opportunity present itself, I wish the observa- 
tions and results to be communicated to me in California. 
I am, very respectfully your obedient servant, 

W. H. EMORY, 
First Lieut. Corps Top. Engineers, 

Lieutenant J. W. Abert, or in his absence. 

Lieutenant W. G. Peck. 



K General ordeti were issue d desig noting the force to march o 
Ciliroroift* It cotiBiiited of three hutiilred United Stales 1st dr&- 
gootiS| under Major Sumner^ who were to be followed by the bat* 
tation of Mormons^ five hundred in Duroberi eommnnded by Cap* 
ttio Cooke. 

Colotiel Doiii|ihaii's regiment wag to remain in New Mexico un- 
til relieTtd by Colonel Price's regiment, wtich was daily expected 
to reach there from ihe United Statesi when Colonel Doniphan's 
regimetit was directed to effect a junction with General Wool et 
Chihuahua. 

Major Clarke's two batteries of artillery were divided — ^cne com- 
paoy, Captain Fisher's, to be left in New Mexico; the other, Cap^ 
taiii Weightman'sj to accompany Colonel Doniphan. The battalion 
of foot, uniler Captain Agney^ was directed to remain in Santa F6, 

Thus was the army of the west divided into three columns, to 
operate in regions remote from each other, and never to unite again 
in one body, 

Stptembtr 26. — ^I received notice that the general was to march 
at S, p- m*, for California. His force consisted of three hundred 
dragoons, to be followed by a battalion of Mormons on foot that 
had not je\ arrived in Santa F^. 

My requisition for twelve pack-saddles and eight mules not 
being filled, I determined to delay starting for an hour or two, and 
did not reach my camp, sixteen miles distant, till long after dark. 
I found my tent pitched, my supper smoking, and corn secured for 
my mules; this was gratifying, and I congratulated myself on the 
reorganization of my party, at least bo far as the personei was con- 
cerned, for I had never found my camp so well attended to. 

The day was exce&iively hot, the night very cold, the thermorae- 
tcr 3^ degrees. 

Memorandum. — My party is i^&w orgaaixed as fb][l|w8i 

Lieutenant Warner, topogmpiiical engineers, &c# '' 

J. M. Stanly, draughtsman. 

JjLoriiia& j|ettor| asaistant . ^^ 

' < Jlfen, > * 

Jaiiiea Early, ilriTeir to instrument w|^on; ^ 

yf^. H. Peterson, in charge of hotixoo lox aiil3 caniinl for 
lextants; t*^^ 

Baptiste Perrot^ driver of transjportation wagon; 

Maurice Longdeau, in charge of spare mules; 

Francois de von Cqpur, in charge of spare mnles; , 

Frank M6nard, assistant teamster; 
^ James Riley, assistant lo Sestor; 

Dabney Eustis^ asiistant to Stanly, 
and the private servant* of Lieutenant Warner and myself. 

Our road is OTcr the grouiid heretofore travelled and chronicled 
as far as Tom6. 

As an evidence of the ignorance of the people here respecting^ 
the topography of the country, and also the ignorance of foreign- 
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ers who have Jived fiftftCD or twenty y^tfrs in Santa ¥6j no one 
could tell me w.h#fe tl(^!Aio Santa F6 debouched into the Rio 
Grande. 

I may here remark, that eyery night I futnished the distance! 
travelled over to General Kearny at headquarters, and very ofteiK 
(whenever required) the latitude of the camp. In many cases these 
and the distances hare Been published; I shall, therefore, not re- 
peat them. The latitudes Ui some cases have been incorrectly re- 
portedy an,d ip others recomputed, and are therefore now given as 
final results. 

September 26, 27, 28, 29, and 30.— We marched over the same 
ground already travelled over and described, between the 2d and 
7th of September. 

Below Zandia we were attracted by a great noise. It proceeded 
from a neighboring rancheria, where we saw eight or ten naked fel- 
lows hamo&ering away in a trough full of cornstalks, as I had never 
seen Mexicans exert themselves before. The perspiration from 
their bodies was rolling off into the trough in profusion, and ming- 
ling with the crushed cane. This was then taken out, boiled, and 
transferred to a pressi as primitive in construction as any thing 
from the hands of^ Father Abraham. 

The hopper was' the trunk of a scooped cotton-wood tree, into 
this was inserted a billet of wood, upon which the leaver rested 
about midway. Men, women, and children were mounted on each 
end; all see-sawing in the highest glee. I suggested, as an im- 
provement, that one end of the lever be confined, and the whole of 
the living weight be transferred to the other end. ^^No! No!" 
said the head man, ^' if I do that, the fun of see- sawing will be 
over, and I can't get any body to work." The man was a disciple 
of Charles Fourier, and desired "to make labor attractive." 

The morning of the 29th opened with a grand trade in mules and 
horses. A few days' experience was quite enough to warn us that 
our outfit would not answer, and the general directed that all the 
poor mules and horses should be exchanged for fat ones. The 
scene reminded one more of a horse market than a regular camp. 
The more liberal were our offers for the animals, the more exorbi- 
tant became the demands of the Mexicans. 

At Albuquerque I was directed to call and see Madame Armijo, 
and ask her for the map of New Mexico, belonging to her husband, 
which she had in her possession. I found her ladyship sitting on 
an ottoman smoking, after the fashion of her country-women, with- 
in reach of a small silver vase filled with coal. She said she had 
searched for the map without success; if not in Santa F6, her hus- 
band must have taken it with him to Chihuahua. 

We crossed the Rio Grande del Norte at Albuquerque, its width 
was about twenty-five yards, and its deepest part just up to the 
hubs of the wheels. It is low at present, but at no time, we learn- 
ed, is its rise excessive — scarcely exceeding one or two feet. 

We encamped a little more than half way between Albuquerque 
and Pardillas, on a sandy plain, destitute of wood, and with little 
grass. 
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We saw myriads of sand crane, geese, and brant. 

September 30. — Feeling no desire to go over the same ground 
twice, I struck off on the table lands to the west, and found them 
a succession of rolling sand hills, with Obione canescens, Franseria 
acanthocarpa, yerba del sapa of the Mexicans, and occasionally, 
at very long intervals with scrub cedar, about as high as the boot- 
top. 

I saw here the hiding places of the Navajoes, who, when few in 
numbers, wait for the night to descend upon the valley and carry 
off the fruit, sheep, women, and children of the Mexicans. When 
in numbers, they come in day-time and levy their dues. Their re- 
treats and caverns are at a distance to the west, in high and inac- 
cessible mountains, where troops of the United States will find 
great difficulty in overtaking and subduing them, but where the 
Mexicans have never thought of penetrating. The Navajoes may 
be termed the lords of New Mexico. Few in number, disdaining 
the cultivation of the soil, and even the rearing of cattle, they 
draw all their supplies from the valley of the Del Norte. 

As we marched down the river to meet Ugart6 and Armijo, the 
Navajoes attacked the settlements three miles in our rear, killed 
one man, crippled another, and carried off a large supply of sheep 
and cattle. To-day we have a report, which appears well authen- 
ticated, that the Mexicans taking courage at the expectations of 
protection from the United States, had the temerity to resist a levy, 
and the consequence was, the loss of six men killed and two 
wounded. 

They are prudent in their depredations, never taking so much 
from one man as to ruin him. Armijo never permitted the inhabi- 
tants to war upon these thieves. The power he had of letting 
these people loose on the New Mexicans was the great secret of his 
arbitary sway over a people who hated and despised him. Any 
offender against Armijo was pretty sure to have a visit fiom the 
Navajoes. 

I stopped at the little town of Isoletta, to visit my friend, the 
alcalde, who has the reputation, Indian though he be, of being the 
most honest man and best maker of brandy in the territory. Mr.' 
Stanly accompanied me, for the purpose of sketching one of the 
women as a specimen of the race. I told the alcalde our object, 
and soon a very beautiful woman made her appearance, perfectly 
conscious of the purpose for which her presence was desired. 
Her first position was exquisitely graceful, but the light did not 
suit, and when Stanly changed her position, the charm of her at- 
titude was gone. 

We came down from the table lands through a ravine, where 
the lava, in a seam of about six feet, overlaid soft sand-stone. At 
the point of junction, the sand was b'lt slightly colored. The la- 
va was cellular, and the holes so large that the hawks were build- 
ing nests in them. 

At this ravine the Navajoes descended when they made their 
last attack; at the same moment the volunteers were ascending the 
other slope of the hill, on their way to garrison Cibolletta. 
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The camp of this date (September 30) is near the camp of Sep- 
tember 6; and my observations this evening verified, in a very 
satisfactory manner, the travelling rate assumed for the chronom- 
eter 783. The longitude of camp of September 7, given by chro- 
nometer, is 7A. 07m. 00^.; that of this present camp, which is 
one mile west of it, is 7A. 01m. Q8s, Here, in addition to my usual 
observations for time and latitude, I took a set of lunar distances, 
with east and west stars. — (See Appendix.) 

Above this camp, there is on the river a* considerable growth of 
cotton-wood; among which are found some '' signs " of beaver. 
The plains and river bottoms were covered with much the same 
growth as that heretofore noted; to which may be added an Ery- 
thera, a handsome little gentian- like plant, with deep rose- colored 
flowers, and a Solanum, a kind of wild potato, with narrow leaves, 
which Dr. Torrey says is different from any in the United States. 

October 1. — To-day, for the first tinie for six days, I was able to 
rise from my bed without assistance. The air was elastiC| and fra- 
grant with the perfumes of the wild sage from the adjacent bills. 
Everything was, in truth, cpuleur de rose; for the sun beamed out 
bright and red, infusing the' same tint over the landscape, till near 
meridian. I crossed to Tom6, in search of some non- complying 
guides. We recrossed at Tom6, and measured the section of the 
river. Accordingly, we found the Rio Grande del Norte, many 
bundred miles from its source, 

30 yards wide. 




This section is about the same as at San Felippe and Santo Do- 
mingo. If to it we add the section of a stream of water carried 
off by two large zequias, each nine feet by two, we shall have an 
estimate of the volume of water discharged by this famous river, 
for 160 miles, through the most populous and fertile part of its 
valley. 

Below Tome, for a few miles, the valley widens, the soil im- 

riroves, and the cultivation is superior to any other part, particu- 
arly that of the rancherias around the pleasant little village of 
Belen. 

October 2. — This morning we passed the pretty church in the 
village of Sabinal, after which the settlements became very few 
and far between. We encamped opposite La Lloya, at the bend 
of the river Del Norte, where the low sand hills on either side 
seem to unite and shut up the valley. 

We received a message from the major domo of the neighboring 
ranchcria, cautioning us to be watchful of our animals, that forty 
of the Navajoes had passed the river last night. The incursions of 
these Indians have prevented the settlement and cultivation of this 
part of the country. 
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Tbe sand bank, at the foot of which we are encamped, is 'filled 
with serpentine, harder than that which is dug in such quantities 
from the site of Fort Marcy, near Santa F6. 

Now and then we came to spots from which the waters were pre- 
Tented from escaping by the sand, and bad evaporated, leaving sa- 
line incrustations; about these we found growing abundantly . 
Atriplex and Salicornia. 

October 3. — The wagons from the rear not being up, we laid by 
all day, in hourly expectation of their arrival and an order to march. 
An express from Colonel Price came up, informing us of his ar- 
rival in Santa F6. 

About 12 o'clock in the day, a Mexican came into camp, with his 
horse foaming, to say that the Navajoes had made an attack on the 
town of Pulvidera. One company of dragoons were immediately 
despatched to the place, about twelve miles distant. 

This camp was one of the prettiest of the whole march, on the 
curve of the river, fringed with large cotton-woods gro\f ing at in- 
tervals. The air was mild and balsamic, the moon shone brightly, 
and all was as still as death, except when a flock of geese or sand- 
cranes were disturbed in their repose. Several large cat-fish and 
soft-shell turtle were caught, and we saw blue-winged ducks, 
plovers, doves, and a few meadow larks. 

No fact proves the indolence and incapacity of the Mexican for 
sport or for war more glaringly, than that these immense flights of 
sand-cranes and geese are found quietly feeding within gunshot dis- 
tance of their houses and largest towns. Going into Albuquerque, 
I started a hungry-looking wolf in a water melon patch, close un- 
der the walls of the town. 

October 4, — The wagons mounted the sand bills with great diffi- 
culty. The river impinges so close on the hills as to make it ne- 
cessary, on the western side, to mount the table lands. These plains, 
reaching to the base of the mountains, are of the same character as 
heretofore mentioned, of rolling sand hills, covered with Obione- 
canescens, Prosopis glandulosa, (romeria,) Riddellia tagetina, Paga- 
paga, and a few patches of grama. This last is the only nutriment 
the plains afford for horses and cattle; but mules and asses, when 
bard pressed, will eat the trato and romeria. The Chamisa grows 
to a considerable height, and the stalk is sometimes two or three 
inches in diameter; a fire can be made of it sufficient to boil a 
kettle or roast an egg. To-day I eat, for the first time, the fruit 
of the prickly pear, the "yerba de la vivera," of the Mexicans; as 
I was thirsty, it tasted truly d'elicious, having the flavor of a lemon 
with crushed sugar. 

Below La Joya two sand hill spurs, overlaid with fragments of 
lava and trap, project from the east and west, closing the valley, 
just leaving sufficient space for the river to pas3 between. The 
river winds below in a beautiful semicircle, bending to the west. 
On either side is excellent grass, apparently untouched, and shaded 
by large cotton-woods. To the west, the hills of Pulvidera form 
an amphiiheatre. The whole picture, the loveliest I have seen in 
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ITew Mexico, loses nothing by being projected, from "where w 
stood, against the red walls of the Sierra Grande, which extend, froi 
Zandia southward, diridlng the waters of the Puerco, of the east 
from those of the Rio Grande. 

I longed to cross these mountains and explore the haunts o 
the Apaches, and the hiding place of the Camanches, and loo! 
up a nearer route home by tl^e way of the Red river, which fh 
hunters and voyageurs all believe to exist. But onward for Cali 
fornia was the word, and he who deviated from the trail of th 
army must expect a long journey for his jaded beast 4ind severs 
days' separation from his Baggage. We were not on an explorin, 
expedition; war was the object; yet we had now marched on 
thousand miles without fleshing a sabre. 

Arrived at the town of Pulviilera, which we found, as its nam 
implif^s, covered with dust, we received full accounts of the atttc! 
made on the town by the Apaches the day before. The dragoon 
arrived too late to render assistance. 

About one hundred Indians, well mounted, charged upon th 
town ^nd drove off all the horses and cattle of the place. Th 
terrified inhabitants fled to their mud houses, which they barricaded 
The people of Lamitas, a town two miles below, came to the res 
cue, and seized upon the pass between theSierra Pulvidera and th 
Sierra Socoro. The Indians seeing their retreat with the cattle an 
goats cut off, fell to work like savages us they were, killing a 
many of these as they could, and scampered off over the mountfiin 
and cliffs with the horses ar;d mules, which they could more easil 
secure. 

This same band entered the settlements some miles above whe 
we were marching on Santa F6, and when Armijo had called a) 
the men of the country to its defence. In this foray, besides horses 
they carried off fifteen or sixteen of the prettiest women. 

Women, when captured, are taken as wives by those.who cap 
ture them, but they are treated by the Indian wives of the capturer 
as slaves, and made to carry wood and water; if they chance to b 
pretty, or receive too much attention from their lords and masters 
they are, in the absence •/ the latter, unmercifully beaten an 
otherwise maltreated. The most unfortunate thing which can befa 
a captive woman is to be claimed by two persons. In this case 
she is either shot or delivered up for indiscriminate violence. 

These banditti will not long revel in scenes of plunder and vio 
lence. Yesterday Colonel Doniphan's regiment was directed t 
march into their country and destroy it. One of their principa 
settlements, and farming establishments, is said to be nearly du 
west from here, about two days' march; the road leading throug, 
the formidable pass above noted. 

Yesterday and to-day we came across some unoccupied strips o 
ground. Their number yesterday was greater than to-day; for 
since we passed Pulvidera, the sand hills encroach on the river an( 
leave the valley scarcely a mile wide. The cotton- wood, however 
is getting more plentiful, and we have not been obliged to use th 
bois de vache in cooking for some days. 
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To-night I measured two sets, or 18 lunar distances, east and west 
ij 12 altitudes of polaris, 10 of «ndromeda^, and 8 of alpha Lyrae. 

The resuhin? latitude 34^ 07' 39". 

Longitude 7A Olm. 54i. 

October 5. — Camp near Socoro. — Last night a Mexican came 
ioto camp, and said wc should now leave the river and strike for 
the Gila, nearly due west. He was one of the men engaged by me 
IS guide while on the first trip to Tom6. We accordingly moved 
only six miles to-day, and encamped a little north of Socoro, pre- 
paratory to taking the hills to-morrow. The prospect is forbidding; 
fr6m the Sierra Lescadron, opposite the amphitheatre, as far south 
IS the eye can reach on the western side of the river, is a chain of 
precipitou!^ basaltic mountains, traversed by dykes of trap. 
Through these we are to pass. 

I rode to the base of the Sierra Socoro, overhanging the town of 
that name, and about three miles distant from the river. It is a 
confused mass of volcanic rocks, traversed by walls aS a reddish 
colored basalt and seams of porphyritic lava and metamorpliic sand- 
itone. In one or two places, where the water had washed away the 
soil near the base, I found specimens of galena and copper ore, 
very pure; but of the extent of these beds I can form no opinion, 
nor can I say positively they were not erratic. The ore in this 
mountain is said, at one time, to have been worked for gold; but 
the difficulty of getting quicksilver induced the operator to move 
to a mine^on the opposite side of the river, ^near Manzanas, where, 
it is said, quicksilver is to be found; but the specimens from that 
place, of what the inhabitants exhibited as rock containinii; quick- 
silver, on analysis, was found to contain none. Should the com- 
mand halt to-morrow to prepare for the mountains, I shall be ena- 
bled to give the place a more thorough examination. 

To the east, close to the banks of the river, still runs the Sierra 
Grande, which commences at Zandia with such towering heights, 
but here tapers down to moderate sized hills. The formation is 
apparently of different colored san Istone, and wherever the strati- 
fication shows itself, dipping about 26 degrees to the south and 
east; but in some places it is horizontal, and in others showing 

f;reat disturbance. With the glass may be seen walls of light co- 
ored stone, basalt or trap, running off for miles in a straight line. 
Dearly north and south. The town of Socoro, containing about 
one hundred inhabitants, is prettily situated in the valley of the 
river, which is here almost circular, and about three or five miles 
in diameter. The church, as usual, forms the salient point, which 
meets the eye at a great distance. 

The growth on the sand plains to-day was chiefly iodeotlonda* 
and a little stunted acacia. The iodeodonda is a new plant, very 



• Sinco wfilin^f tho above, tlio followinj* extnictof a nolo from Doctor Torrey was recoIycJ 
in reference to this plant, which is so remarkable, and cxt?ii:h over so crcAl a Hiirfaoo. 

"The ioieoio.ida { tind dosoribjd in a laic work by Moricand, cntittoa 'PlanUt nouoelUt 
on rares d^Aimnqiit'.^ It is d.'&oribed by bim as a new ^emis.undor tbo name Lurrea. Ii is 
well figured m tain 4Jih plate on Lama Mexicana, la it« nifinities it i9 allied to ^uiacum." 
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offensive to the smell, and, when crushedi resembling kreosote^ lU 
usual growth is the height of a man on horseback, and is the only 
bush which mules will not eat when excessively hungrj; besidei 
thit) were two well-known and widely diffused grasses, the reed 
grass and a short, salty grass, Uniola distichophylla. ^ 

October 6. — It was determined to follow the river still further 
down before turning west. Great difficulty was experienced in 
getting teams to assist us. The Mexicans we had engaged, as if by 
universal agreement, refused to go farther, alleging fear of the 
Apaches^ but the truth was they expected to extort money. la 
Armijo's day, when a thing was wanted for government, it was 
taken. Our treatment turned their heads, and, like liberated slavesy 
there was no limit to their expectations and exactions. We used 
every means to bring these people to reason, but finding them in- 
tractable, and that the progress of the army was arrestee, the quar- 
termaster. Major Swords, seized what wagons and animals were 
needed, and paid a liberal price for them. To our surprise they 
were perfectly enchanted at the whole business; first at being paid 
^t all, but principally at being relieved from the responsibility of 
deciding for themselves what they would take for the chattels. A 
likely boy, who had been engaged to go to California as arriero, 
was to-day claimed by his creditor or master. He owed the man 
$60, and was, by the law of the country, paying this debt by serv* 
ing at $2 per month; out of this he was to feed and clothe bimselfi 
his master being sutler. It was plain he could not pay hjs debt in 
his life-time. When such debtors get old and unfit for labor, it is 
the custom to manumit them with great pomp and ceremony. This 
makes the beggars of the country. The poor debtors thus enthralled 
for life, for a debt of $60^ are called peons, and constitute, as a 
class, the cheapest laborers in the world. The price of the labor 
for life of a man was, in the case we have stated, $60, without any 
expense of rearing and maintenance in infancy or old-age, the 
wages covering only a sum barely sufficient for the most scanty sup- 
ply of food and clothing. i 

I saw some objects perched on the hills to the west, which were 
at fir^t mistaken for large cedars, but dwindled by distance to a 
shrub. Chaboneau (one of our guides) exclaimed '' Indians! there 
are the Apaches." His more practised eye detected human figures 
in my shrubbery. They came in and held a council, swore eternal 
friendship, as usual, no doubt with the mental reservation to rob 
the first American or Mexican they should meet unprotected. 

The women of this tribe rode a la Duchesse de fierri, and one 
of them had an infant, about two months old, swung in a wicker 
basket at her back. Their features were flat, and much more negro- 
like than those of our frontier Indians; a few Delawares in camp 
prtsenled a strong contrast, in personal appearance and intelli- 
gence, with the smirking, deceiiful-looking Apache. Some of them 
had f.ie-arms, but the greater part were armed with lance and 
bow. They were generally small legged, big bellied and broad 
shouldered. 
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Ctrae into camp late, and found Cargon witk tB .ezpreN firom 
California, bearing intelligence that that countr]^ htd turrenderod 
vitboul a blow, and that the American flag floatelin eTerVpor^. 

Oci&btr 7. — Camp 68, — Two Mexicans deserted from my party 
laet nigbt| frightened by tbe accounts of tbe hardship of the trip 
brougbt by Carsoo and bis party » Ytsterda}*3 nevs caused some 
changes in our camp; one hundred dragoons, officered by Captain 
Moore and Lieutenants Hammond and Davidson* with Oeiierat 
Kearny^s personal staff, Major Swords, Captain JoanstoU) Captain 
Turner, adjutant general to the army of the wesi, Messrs^ Carsdn 
and Kobideaux, my own party, organized as bofote mentioned , and 
a few hunters of tried experience^ foimf^d the party for Californip. 
Major Samner, with tbe dragoons^ was ordered to retrace hia afept. 
Many friends here parted that were never to meet again: some fell 
in Califi^rnid^ some in New Mexico, and some at Cerro. Gordo. 

Arrived in oamp late^ after a most fatiguing day, watching aild 
d tree ti fig the road for jny overloaded and badly horaed wagon. I' 
rat up until ^ery late^ making astronomical obserrations. 

About two miles below the camp of last nighty we papsed the 
last settlement, and in abj:)ut four miles left the beateQ roadi- which 
crosses the east side of the river, and thenceforth^ a new road WM 
to be explored. Tbe land pasied over to-day, alt^hough Qnaettled^ 
is incomparably the begt in Tfew Mexico; the valley is broader^ the 
toil firmer, and the growth of timber, along the rireri larger and 
more dense. 

The rnins^of one or two deserted modern townSi probably Yal- 
verde, and remains of ditching, for irrigation, were passed to-day. 
The freqnent incursions of the Indians are 3aid to cause the deser- 
tion of this part of the valley. 

As we approached our camp, the lofty range of mountains sweep- 
ing to 'the northwest, around the head of the Gila, became un- 
masked, at the same moment that the Paerco range showed them- 
lelTea on the eastern side of the river Del Norte, stretching boldly 
and far away to the south. This last ridge of mouutaios is to tb^ 
east| and altogether distinct from that commencing at Zandia, an(^ 
tapering off to- the south close to tbe river. 

I hare heretofore revelled in the perfect stillness and quietude ol 
the air and scenery of New Mexico; yesterday and to day have 
been .exceptions, for the wind has been very high from the south, 
and the dust overwhelming. 

Computed to-day the height of the Socoro mountain to be 2,700 
feet above the level^ of the plain. Several officers guessed at the 
blight of the mountain, and the' mean of all the guesses was 
1,200 feet, and the.distance of the peak only two and a half miles, 
while it was, in fact, upwards of four miles. He who attempts 
to reckon the height and distance of hills in this pure, dry atnAv.3- 
phere, i&fter coming from ours, will always fall aamuch short of the 
mark.* / ^ 

* Atteation if asked to the meteorolof^ioal record in the Appendix. A wonderfal differ* 
•9^ bnwMa-the tlenooneMr and wet bulb will there be seen, bhowing the dryneae of th» 
au^oepbara. ; ' 
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One or two large white cedars were 9eeD to-daj^and, in addition 
to the usual plants, was that rare one cevallia sinuata, and a spe- 
cies of wild Jiquorice, but with a root not sweet, like the European 
kind. 

The latitude of this camp by 10 altitudes of Polaris, 33^ 41' 19". 
And the longitude, from 18* obserTations, of east and west stars, 
7A. 08/71. 57*. 

October 8. — Camp 69. — The valley of the* Del Norte, as we ad- 
vance, loses what little capacity for agriculture it possessed. The 
river commences to gather its feeble force into the smallest com- 
pass to work its way around the western base of Fra C istobal moun- 
tain. The Chihuahua road runs on the eastern side, and that part 
of it is the dreaded jornado of the traders, where they must go, 
most seasons of the year, ninety miles without water. 

Our road over hilPand dale led us through a great variety of 
vegetation, all totally different from thai of the United' States. 
To-da)'s observations of the plants may be taken as a fair specimen 
of the southern part of New Mexico. First, there were cacti in 
endless variety and of gigantic sizf, the disagreeable Larrea Mexi- 
cana, Obine caiiescens, Ttssaria boreatis, Diotis lanata, Pranseria 
acanthocarpa, several varieties of mezquite, and among the plants 
peculiar to the ground passed over, were several compositae, a spe- 
cies of Malva convolvulus, an unknown* shrub found in the beds of 
all deseited rivers; larger grama, as food for horses, nearly equal 
to oats, and Dalea fosmosa, a mu<:h branched shrub, three feet high, 
with bt'autiful purple flowers. The infuiite variety of cacti could 
not be brougljt home lor analysis, and this departuunt of tlie Flora 
must be Kit to the eiittrprise of some traveller, with gnattr means 
of transportation tiian we possessed. A j2;reat many were sketched, 
but n(»t, il is fta:e<{, \iilh sufficient precision to classify them. 

The tab-3 lands, reaching to the base of the mountains to the 
west, are of sand nnJ large lound pebbles, teiminating in steep 
hills from a quarter to a half n;ile fiom the river, caf»ptd' with 
seams of basalt. Some curious specimen of soft san«lsione were 
seen to-day, of all shapes and forms, from a batch of rolld to a 
boned turkey. 

Octtber 9. — The country becomes broken, and the valley nar- 
rows into a caiion which sweeps at the bast? of Fra Cristobal moun- 
tain, making it necessary to rise to the table lantis on the west side, 
which we found Iravered by deep arrojos, crowned on their sum- 
mits by basalt, underlayed by sandstone. 

I shot two or three quails, {orfix squamosa?) differing from ours 
in their plumage, but entirely similar to them in their habits. We 
also killed a hawk resembling, in all respects,/Our sparrow-hawk, 
except in the plumage, which like the quail, was that of the land- 
scape, lead colored. 

Game in New Mexico is almost extinct, if it ever existed to any 
extent. To-day we saw a few black tailed rabbits, and last night 
Stanly killed a common Virgihia deer. 

Three distinct ranges of mountains, on the west side of the river, 
are in view to-day, running apparently nortbwest, and nearly par* 
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allel to eacb nther. The lessor ran^e commences at Socoro; the 
Dext at Fra Criatobal mountain, and the last at a point farther west, 
)>t to be lietermined. The ravines betwet-n are bro.ul, and show 
the beds of dry streams, which would probdbly be found watered 
when near their sources. A butte was seen in the distance, close 
to the river, and surrounded by trees, which was at first taki n for 
an adobe house, but the near approach shower! it a conglomerate 
cemented by lime, which had been left standing when thi* surround- 
inlr earths were washed away. At its base I found some rnre spe- 
cimens of olivine set irl lava. The road was unbroken, ob'structed 
by bushes, and so bad that the wagons mide only Hi miles, and 
the teams came into camp " ft/oi/ja" and stagi^nping atter their 
day's work. Expecting nothing; better ahead, it wiis determined 
to leave the wagons and send back for park-$a<!(lles. My own 
pack saddles having been brought a!on>r, I had time to observe the 
rates of my chronometers and muke other prepar-itions necessary 
for so important a change in our mode of proreeding. 

October lOih, llih, and 12lh were passtd in camp wailing for 
the pai^ksaddles. 

We are now 203 miles from Sanla Fo, measured along the river; 
16 i ircum meri'lian altitufles of beta Aquarii, and 17 a'titudes of 
Polrfris give me for the latitude of the place 33^20' 02", and the 
longitude, by the chronometer, 7A. 08//i. 57*. We must s<;on 
leave the river. A cross section of it at tliis point is llS feet wide, 
With a mean depth of 14 inches, (lowing over lar^^e rou-ul 
pebbles, making it unsuitable for navii^alion with any kintl of 
boats. 

Tl e heiffhl of our first camp on the Del Norte, one mile north 
of San Felippe, imiicated by the barometer, was 5,000 feet, show- 
ing we had descended. Iroin Santa F6, l.SuO feet. 

FItrre the height is 4,241 feet, showing an avera^re fall in the Del 
Ni»rte, from the camp nt-ar San Feliffpe to this place, of four feet 
and a half per mile. Tlie greater part of the wiy the fall is uni- 
f«)rm and unobstructed by rapids, and the liver flows, for tiie most 
part, over a bed of sand, without any sensible increa«;e or diminu- 
tion in its volume of water. Semi times its tranquil course is rip- 
plril bj large angular fragments of basalt, trap, lava, an<l am}g- 
(laloid, which everywhere strew the thble lands of Nf.v Mexico. 

Our present camp is in a valley 70 or 100 acr.es in extent, well 
gras>ed ami wooded, and apparently untrodden by the foot of 
man; for here we saw, for the first time in New Mexico, any con- 
sidtrable *' signs" of gam^ in the traiks of the bear, the dt-er, and 
the beaver. We flu'^hed several bevies of the blue quail, saw a 
fl'ick of wild geese, summer duck, the avocet, and crows. 

Above and below us is a canon, and on the eastern side of the 
rivt-r the Fra Cristobal shoots up to a ^reat heii/ht We saw on its 
sidfs, rrachinjT nearly to the top, large black objects which we 
c<iuld not distinguish with our indiflerent glasses, but which must 
hv ^'Hher shrubbiry or ro< ks. 

Fur the latt night or two it has ^been unusually cold, the ther- 
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scent, was a mountain of peculiar symmetry, resembling the regr- 
ment of a spheroid. I named it '^tlie Dome " Our road led along 
its base to the north; another path lendini^ to Janos, a frontier town 
in Sonora, passes down the Mimbres on the south side. The Mim- 
brcs was traversed only a mile; for that distance its valley was 
truly beautiful, about one mile wide, of rich frrtile soil, densely 
covered with cotton wood, walnut, Hsh, &c. It is a rapid, dash- 
ing stream, about fifteen feet wide and three deep, affording suiB- 
cicnt water to irrigate its beautiful valley. It is filled with trout. 
At this place we lounJ numberless Indinn lodges, which had the 
appearance of not having been occupied for some time. We turned 
westward and asctnded all the wny to our larop. 

The mountains appeared to he rorm».sl chi<fly of a reddish amyg- 
daloid and a brown altered Sandstone, with chiiicedonic coating. In 
filaces, immense piles of conti:l<;mt rate protruded; disposed in regu- 
br strata, dipping to ihe south at an angle of 45^. There was also 
one pile of voicanic glass brittle, in strata about half an inch 
thick, dipping 45^ to Uie sou'li. The Lh;':acttr of the country and 
its growth to day are very similai to those of }e.-terday; several new 
plants and shrubs, amont^st whioii was the c(rcocarpus parvifolius, 
a curious rosaceous ^hrub, '"witli a spiral, ft-iihery tail, projfcting 
from each calyx wiitn tbe plant is iii .seed."* The spiral tailed or 
barbed sced-v«»ssels fail when rij>c, iii;«i, impelled by the wind, work 
into the ground by a gyratory m.itii>ti. The cedar seen to-day was 
al^o vti} peculiar; in leaf r^.-i mbli:i[j; the rommon cedar of the 
States, but the body like the pine, *xc«^pt that its bark was much 
rougher. (For th-j rest of the day's ji^rowll), tcc catalogue of plants 
.for this dale.) 

At night, 12 circum-mtridi.in altitu.lrs of beta Aquarii, and seven 
altitudes of Polaris, give for the latitude of the camp 42^ 11'. 

October 18. — A succession of hills and valleys covered with 
cedar, live oak and some long-leafed pine. We passed at the foot 
of a formidable blulT of trap, runninii northwest and southeast, 
which I named Ben Moore, alter my persoifal friend, the gallant 
Captain Moore, of the 1st dragoon-. In many places the path was 
strewed with hu^e fraEfnicnts of this hard rock, making it difficult 
for the mules to get along. Turninir the north end of Ben Moore 
bluff, we began to drop into the vality of what is supposed an arm 
of the Mimbres, where there are some deserted copper mines. 
They are said to be very rich, botli in copper and gold, and the spe- 
cimens obtained sustain this asstM'tion. We learned that those who 
worked them made their fortunts; but the Apaches did not like 
their proximity, and one day turned out and destroyed the. mining 
town, driving off the inhabitants. There are the remains of some 
twenty or thirty adi.bo bouses, and ten or fifteen shafts sinking into 
the earth. The entire surface of the hill into which they are sunk 
is covered with iron pyrites and the red oxide of copper. 

Many veins of native copper were found, but the principal ore 
is the sulphuret. One or two specimens of silver ore were also 
obtained. 

Mr. McKnight, one of the earliest adventurers in New Mexico, 
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vas the principal opprator in these minesi and is said to hare 
imassed.an immense fortune. On his fi'^t arrivnl in the country he 
was suspected to be an agent of the United States, and thrown 
into, prison in Sonora, where he was kept in irons for eleven years. 
He is still to have stated that the gold found in the ore of these 
mines paid all the expanses of mining, and the transportation of the 
ore to the city of Mexico, where it was rerlut-ed. 

We were disappointed in not meeting the Apaches yesterday and 
to-day. This afternoon three men came in liressed very much like 
the Mexicans, mounted on horses. They held a talk, but I do not 
know the purport. This afternoon I found the famous mfzral| 
(an agave,) about three feet in diameter, broad leaves, armed with 
teeth like a shark; the leaves arrangeil in conrentric circles, and 
terminating in the middle of the plant in a perfect cone. Of this 
the Aparhes made molasses, and cook it yrith horse meat. 

We also found to-day the Dasylirion graminifolium, a plant with 
a lone:, narrow leaf, with sharp teeth on the margin, with a stalk 
eighteen feet high. According to Doctor Torrey, it has lately been 
'^described by Zuccarini," who says "four species of this^ genus are- 
now known, all of them Mexican or Texan " 

The elevation of thi4 camp was 6,167 feet. 

Ocfober 19. — I tried last night to get observations for latitudci 
fcc, but the early part was cloudy, and we fell asleep and ilid not 
vake till broad daylight. In the afternoon there was a thunder- 
Btorni to the west, wtiich swept around towards »he nortli, where it 
thundered and lightened till nearly 9 o'clock. The country passed 
over in the first part of to-day was beautiful in the exireme; a 
Bucession of high, rolling hills, with mountains in the distance. 
Tbe soil rich, and wavin;jr with grama. The latter part was more 
barren, and covered with artemisias. 

The spring of San Lucia, 13^ miles from the copper mines, very 
large, and impregnated with sulphur, is in a beautiful valley, sur- 
rounded, at the distance of ten or fifteen miles, with high moun- 
tains. This was tbe place appointed for meeting the Apaches, at 
11, a. m.; but arriving at 12, and not finding th» lu as we expected, 
ind the grass all eaten up, we movid on to Night creek, making 30 
Doiles. We haltetl at nighr on uiiknosvn ground, by the side of a 
:reek, so miry that the mules, some of which had not drunk since 
morning, refused to approach it. It was dark; many of the men 
mistook the trail and got on the wrong side of the treatherous 
creek. The mules began to bray for water, arid the men to call 
Dut for their messmates; all were in confusion. My thoughts of 
last night came vividly to my mind, a< I heard the voice of my 
chronometer man on the other side, asking to be shown the way 
icross. I sept him word to retrace his steps two or three miles. 

Tbe assembly cull was soundrd, which seemed to settle ail things; 
ind, as far as the clouds would allow me, I obtained observations. 
This is only the second time since leaving the 100th d gree of 
loneitude that I have been interrupted by clouds in my observa- 
tions. Nothing has been heretolure more rate than to see the 
beavens overcast. 
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An Apache has just come in, and says the people who agreed to 
meet us at the spring yesterday are coming on with some mules to 
trade. 

Three miles from the camp of last night we had reached the 
^^divide," and from that point the descent was regular and contin- 
uous to Night creek. The ravines on either side of the "divide" 
are covered with fragments of blue limestone and rich specimens 
of the magnetic oxides of iron. 

October 20. — My curiosity was excited to see by daylight how my 
camp was disposed and what sort of place we were in. It was quite 
certain the broad, level valley we had been travelling the last few 
miles was narrowing rapidly, by the intrusion of high precipices; 
and the proximity of great mountains in confused masses indicated 
some remarkable change in the face of the country. We were, in 
truth, but a few miles from the Gila, which I was no less desirous 
of seeing than the Del Norte. 

The general sent word to the Apaches he would not start till 9 
or 10. This gave them time to come in, headed by their chief, Red 
Sleeve. They swore eternal friendship to the whites, and everlast- 
ing hatrecf to the Mexicans. The Indians said that one, two or 
three white men might now pass in safety through their country; 
that if they were hungry, they would feed them; or, if on foot, 
mount them. The road was open to the American r>owand forever.. 
Carson, with a twinkle of his keen hazel eye, observed to me, ^^l 
would not trust one of them." 

The whole camp was now busily engaged in attempting to trade. 
The Indians had mules, ropes, whips and mezcal. We wished to 
get a refit in all save the mezcal, offering to give in exchange red 
shirts, blankets, knives, needles, thread, handkerchiefs, &c. &c.; 
but these people had such extravagant notions of our wealth, it was 
impossible to make any progress. At length the call of ^^boots and 
saddles'' sounded. The order, quickness and quietude of our move- 
ments seemed to impress them. One of the chiefs, after eyeing the 
general with apparent great admiration, broke out in a vehement 
manner: ^^You have taken New Mexico, and will soon take Cali- 
fornia; go, then, and take Chihuahua, Durango, and Sonora. We 
will helpyou. You fight for land; we care nothing for land; we fight 
for the laws of Nfbntezuma and for food. Tne Mexicans are rife- 
cals; we hate and will kill them all." There burst out the smothered 
fire of*three hundred years! Finding we were more indifferent 
than they supposed to trade, and that the column was in motion, 
they became at once eager for traffic. 

They had seen some trumpery about mv camp which pleased 
them, and many of them collected there. My parks were made. 
One of my gentlest mules at that moment took'fright, and went off 
like a rocket on the back trail, scattering to the right and left all 
who opposed him. A large, elegant looking woman, mounted a 
straddle, more valiant than the rest, faced the brute and charged 
upon him at full speed. This turned his course back to the camp; 
and I rewarded her by half a dozen biscuit, and through her inter- 
vention, succeeded in trading two broken down mules for twa 
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good ones, giving two yards of scarlet cloth in the hargain. By 
tr.i> time a iaree nuinbrr of Indians had collected about u^, all dif- 
frrenily drtssfd, and 8onie in the most fantastical ^tjlc. The 
MtxicaD dress and saddles predominated, showint: where lliey had 
rhitfly made up iheir wardrobe. One had a jacki t madn of a 
Hmry Clay flair, which aroused unpleasant sensations, for the ac- 
qui>ition, no doubt, cost one of our countrymen his lite St-veral 
wore beautiful helmets, dei 1:ed with black feathers, which, with 
\\\r short shirt, waist belt, bare legs and buskins, gave them the 
look of pictures of antique Grecian warriors. Most were furnished 
with the Mexican cartritl^e box, which consists of a strap round 
the waist, with cylinders inserted for the cartridges. 

These men have no fixed homes. Their houses are of twigs, 
made easily, and deserted with indifference. They hover around 
the beautitui bills that overhang the Del Norte between the 31st 
anil 32d parallels of latitude, and look down upon the States of 
Chihuahua and Sonora; and woe to the luckless company that ven- 
tures out unguarded by a strong force. Their hills are covered with 
luxuriant grama, which enables them to keep their horses in fine 
order, so that they can always pursue with rapidity, and retreat- 
wiih safety. The light and graceful manner in which they mount- 
e<i and dismounted, always upon the right sitle, was the a'<mir.-.tion 
of all. Tne children are on horseback from infancy. There was 
amongst them a poor deformed woman, with legs and arms no 
longer than an infant's. I could not learn her history, but she had 
a melanchdfy cast of countenance. She was well mounted, and 
the gallant manner in which' some of the plumed Apaches waited 
on her, for she was perfectly helpless when dismounted, nuide it 
iHrd for me to belitve the tales of blood and rice tuid of these 
piople. She askeil for water, and one or two were at her side; 
nrif handed it to her in a tin wash basin, which, from its size, was 
the fdTorite drinkinfr cup. 

We wended our way through the narrow valley of Night creek. 

On each side were huge stone buttes shooting up into the ski.s. 

At one place we were compelled to mount one of these spurs 
almost pirpendicular. This j^ave us an opportunity of seeing what 
a mule could d6. My conclusion was, from what I saw, that they 
CDuld climb nearly as steep a wall as a cat. A pack slipped from 
a mule, and, though not sha{)ed favorably for the purpose, rolled 
entirely to the base of the hill, over which the mules had climbed. 

A good road was subsequently found turnint^ the spur and fol- 
lowing the creek, until it debouched into the Gila, which was only 
a mile distant. 

Some hundred yards before reaching this river the roar of its 
waters made us underCand that we were to see something different 
from the Del Norte. Its section, where we struc k it, (see the map,) 
4.347 feet above the sea, was 50 feet wide, and an average of two 
feet deep. Clear and swift, it came bouncing from the great moun- 
tains which appeared to the north about sixty miles distant. We 
crossed the river, its large round pebbles and swift current causing 
the mules to tread warily. 



[7] 



62 



We followed its course, and encamped under a high lange of 
fjinmetrically for^xied hills overhanging, the river. Oar camp re- 
iembled very much the centre of a yard of huge stacks. 

We heard the fish playing in the water, and soon those who were 
disengaged were after them.' At first it was supposed they were 
the mountsin trout, but, being comparatively fresh from the hills 
of Maine, I soon saw the difference. The shape, general appear- 
ance, and the color, are the same; at a little distance, you will 
imagine the fish covered with delicate scales, but, on closer 
examination, you will hnd that they are only the impression of 
icales. The meat is soft, something between the trout and the cat- 
fish, but more like the latter. They are in g'reat abundance. 

We saw here also, in great numbers, the blue quail. The bottom 
of the river is narrow, covered with large round pebbles. The 
^growth of trees and weeds was very luxuriant; the trees chiefly 
cotton- wood, a new sycamore, mezquite, pala, (the tallow tree of 
our hunters,) a few cedars, and one or two larch. There were some 
grape and hop vines. 

} 16 circum meridian observations of beta Aquarii, and 9 of Polaris, 
give the latitude of this camp 32"^ 50' 08''. Its approximate longi- 
tude is 108^ 45' 00". 

October 21. — After going a few miles, cross^n^ and recrossing the 
river a dozen times, it was necessary to leave its bed to avoid a 
cafion. This led us over a very broken country, traversed by huge 
djkes of xf^p and walls of basalt. The ground was literally covered 
with the angular fragments of these hard rocks. 

From one of these peaks we had an extended view of the coun- 
try in all directions. The mountains run from northwest to aouth- 
east, and rise abruptly from the plains in long narrow ridgeS| re- 
sembling trap dykes on a great scale. These chains seem to ter- 
minate at a certain distance to the south, leaving a level road| from 
the Del Norte about the 32d parallel of latitude, westward to the 
Gila. These observations, though not conclusive, agree with the 
reports of the guides, who say Colonel Cooke will have no diffi- 
culty with his wagons. 

The mountains were of volcanic rock of various colors, feld- 
spathic granite, and red sandstone, with a dip to the northwest, 
huge hills of a conglomerate of angular and rounded fragments of 
quartz, basalt, and trap, cemented by a substance that agrees well 
with the description I have read of the ^uzzolana of Home. 

The earth in the river bed, where it was not paved with the frag* 
ments of rocks, was loose, resembling volcanic dust, making it un- 
safe to ride out of the beaten track. A mule would sometimes sink 
to his knee; but the soil was easily packed, and three or four mules 
in advance made a good firm trail. 

This was a bard day on the animals, the steep ascents and de- 
scents shifting the packs, and cutting them dreadfully. 

The howitzers did not reach camp at all. 

A few pounds of powder would blast the projections of rock 
from the c'«<non, and make it passable for packs, and possibly for 
wagons also. The route upon which the wa'gous are to follow is^ 
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lc:ivi"g giir last night's camp, for a mil?, the e;<?neral appearance 
wi'iih of lilt' valU), ami a-, il, iiiutth r»'Sfiiib!e tiif most iVrlile part 
of that liver This, no f^r, \\}\s (tt-cided)) the best soil, and the fal 
of the riv.-r boinji; i»rt»at(:r, malci-s il more easy to irrigate. 

To (! ly we passed one of the lono.>oiiaht ruins. I examined i 
ni:nutt-!y, and the only evidences of handicraft remainiog wer 
imiuens. (|ianlities of broken pottery, extending for two. mile 
al'iri^ the nvcr. There were a great many stones, rounded by at 
trition ot tiie water, scattered about; and, if they had not occa 
sionaliy been dispoi>ed in lines forming rectangles with each otbei 
the Mipposiiion would be that they had been deposited there by na 
tural enus* s. 

October 24. — To-day we laid by to recruit. Although the moo; 
was not in a favorable position, I availed myself of the opportu 
nity to get a few lunar distances; 18 circum meridian altitudes o 
Beta Aquarii, and 12 altitudes of Polaris, give for the latitude of th 
place 32^ 44' 52", and 8 distances between c and Fomalhaut giv 
lor the longitude 109° 22' 00". We feasted to-day on the blue quai 
and teal, and at night Sianly came in with a goose. "Signs" o 
beaver and deer were very distinct; these, with the wolf, constitut 
the only animals yrt traced on the river. 

Oitobvr 25.-^The general character of the country is much th 
same as before represented; but towards camp it broke into irreg 
iihir and fantastic-looking^ mountains. A rose-colored tint was im 
parted to the whole landscape, by the predominance of red feld 
spar. The road became broken and dilEoult, as it wound its wa; 
around two short canons. 

We were now approaching the regions made famous in olden time 
bj the fables of Fnar Marco>, and eagerly did we ascend every mound 
exfyr-ctin^ to see in the distance what I fear is but the .fabulou 
**l'aia Montezuma." Once, as we turned a sharp hill, the'i^bold out 
line of a cjstle presented itself, with the tops of the walls horizon 
tal, the corners vertical, and apparently one front bastioned. M; 
conipanion at>reed with a^e thai we at last beheld ihis famed build' 
ing; on we spurred our unwilling brutrs; restless for the show, 
drew out my telescope, when to my disappointment a clay butte 
with r(gul<ii' horizontal seams, stood in the place of our castle; bu 
to the hakrd i^ye the delusion waa complete. It is not impussibl 
that this very buttee, which stantis on an imposing height in tin 
Cf^nire of a vast amphitheatre of turrcted hills, has been taken b; 
the li-appers, willing to Kee, and more especially to report, ni«irvel 
lois th.ii^s ior the "Casa Montezima." The Indians here do no 
kiittvv tltc name Aztec. Montezuma is the .outward point in thei 
cl.iunolo^^; a!ifl as he is su posed to have lived ami reigned fo 
ail time pncedinj^ his disappearance, so ilo they speak of everj 
even I preceding the Spanish conquest as of the days of Mouie 
zviina. 

The nanH', at this moment, is as familiar to every Indian, Pue 
bla, Apiiche and Navajoe as that of our Saviiiur or Washington ii 
to us. Ill the [)erson of Monltzuma, they unite both qualities o 
divinity and patriot. 
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We passed to-day the ruin? of two more villages sltliilar to those of 
ytsterdiiy. The foundation of the largest house seen yesterday was 
60 by 20 feet; to-day, 40 by 30. About none did we find any ves- 
tiges of the mechanical arts, ex'.-ept the pottery ; the stone forming the 
sappbsed foundation was round and unhewn, and some cedar logs were 
also found about the houses, much tiecayed, bearing no mark of aa 
edged tool: Except these ruins, of which not one stone remained up- 
on another, no marks of human hands or foot-step have been visible 
for many days, until to-day we came upon a place where there had 
been an extensive fire. Fallowing the course of this fire, as it bared 
the ground of the shrubbery, and exposed the soil, &c., to view, I 
found what was to us a very great vegetable curiosity, a cactus, 18 
inches high, and 18 inches in its greatest diameter, containintr 20 
vertical volutes, armed with strong spines. When the traveller 
is parched with thirst, one of these split open, will give sufficient 
liquid to afford relief. Several of these cacti were found torn 
from the earth, and lying in the dry bed of a stream. 

These and the mezquite, prosopis odorata, and prosopis glanda- 
losa, now form the principal growth. Under the name mezquite^ 
the voyageur comprises all the acacia and prosopis family. 

Last night, about nine o'clock, I heard the yell of a wolf, resem- 
bling that of a four months old pup. In a few minutes there 
was a noise like distant thundbr. ^' Stampede! '' shouted a fellow^ 
and in an instant every man was amongst the mules. With one 
rush they had broken every rope; and this morning, when we 
started, one of our mules was missing, which gave us infinite an- 
noyance. Our party is so economically provided that we could 
not afford to lose even a mule, and I left four men to look it up, 
who did not rejoin us till night. 

A question arose involving a serious point of mountain law, which 
differs somewhat from prairie law. One of my party captured a beau- 
tiful dun colored mule, which was claimed by another party; the one 
claiming the prize for having first seen the animal and then catching 
it with the lasso. The other pleaded ownership of the rope, used as 
a lasso, as his title. It was settled to the satisfaction of the first. 

The mule was one which Carson had left on his way out, and on 
being asked why he did not claim it, he said it was too young to 
be useful in packing, and as we now had plenty of beef, it would 
not be required for food, and he did not care about it. 

October 26. — Soon after leaving camp, the banks of the river be- 
came gullieil on each side by deep and impassable arroyos. This 
drove us insensibly to the mountains, until at length we found our- 
selves some thousand feet above the river, and it was not until we 
had made sixteen miles that we again descended to it. This dis- 
tance occupied eight and p half hoars of incessant toil to the men, 
and misery to our best laulcs. Some did not reach camp at all, 
and when the day dawned one or two, who had lost their way, were 
seen on the side of the mountain, within a few steps of a high pre- 
cipice, from which it required >iomc skill to extricate them. The 
men named this pass "the Devil's turnpike," and I see no reason to 
change it. The whole way was. a succession of steep ascents and 
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ctescents, paved \vith sharp, angular fragments of basalt and trap* 
The rnetallic clink of spurs, anil the rattling of the mule shoes, . 
the high, black peaks, the deep dark ravines, and the iineJrthlj 
looking cacti, which stuck out from the rocks like the ears of Me- 
phistophiles, all favored the idea that we were now treading on the 
ver^e of the regions below. Oci-a^^ionally a mule gave up the ghoBt| 
and was let't as a propitiatory tribute to the place. This day's Jour- 
ney cost us some twelve or fifteen mules; one of mine fell headlong 
down a precipice, and, to the surprise of all, survived the fall. 

The barometric height was taken several times to-day. Long 
and anxious was my study of -these mountains, to ascertain some- 
thing of their general direction and form. Those on the north side 
swept in something like a regular curve from our camp of last 
night to the mouth of the San Carlos, deeply indented in two 
places by the ingress into the Gila of the Prieto (Black) and 
Azul (Blue) rivers. Those on the sauth, where we passed, were a 
confused mass of basalt and trap, and 1 could give no direction to 
the axis of maximum elevation. They seemed to drift off to the 
southeast. Wherever the eye wandered, huge mountains were seen 
of black, volcanic appearance, of very compact argillaceous lime- 
stone, tinged at times with s«'arlet from the quantities of red feld- 
spar. Through these the Gila (now swift) has cut its narrow way 
with infinite labor, assisted by the influx of the Prieto, the Azul and 
San Carlos rivers. As the story goes, the Prieto flows down from 
the mountains, freighted with gold. Its sands are said to be full of 
this precious metal. A few adventurers, who ascended this river 
hunting beaver, washed the sands at night when they halted^ and 
were richly rewarded for their trouble. Tempted by their success, 
they made a second trip, and were attacked and most of them kill- 
ed by the Indians. My authority for this statement is Londeau, 
who, though an illiterate man, is truthful. 

October 27. — After yesterday's work we were oblisjed to lay by 
to-day. The howitzers came up late in the afternoon. They are 
small, mounted on wheels ten feet in circumference, which stand 
apart about three feet, and with the assistance of men on foot, are 
able to go in almost any place a mule can go. 

I strolled a mile or two up the San Carlos, and found the whole 
distance, it has its way in a narrow canon, worn from the solid ba- 
salt. On either side, in the limestone untler the basalt were im- 
mense cavities, which must have been at times the abodes of Indians 
and the dens of beasts. The remains of fire and the bones of ani- 
mals attested this. Near its mouth we found the foundation of a 
rectangular house, and on a mound adjacent that of a circular build- 
ing, a few feet in diameter. The ruin was probably that of a shep- 
herd's house, with a circular building adjoining as a look-out, as 
there was no ground in the neighborhood which was suited for irri- 
gation. Both these ruins were of round unhewn stones, and the 
iirst was surrounded by pieces of broken pottery. Digging a few 
feet brought ustoa solid mass which was most likely a dirt floor, 
^uch as is now used by the Spaniards. 

In my walk I encountered a settlement of tarantulas; as I ap- 
proached, four or fiye rushed to the front of their little cayes in %m 
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attitude of defence. I threw a pebble at them^ and it would be 
hard to imaerine, concentrated in so small a space, so much expres- 
sion of defiance, rage, and ability to do mischief, as the tarantula 
presents. 

Our camp was near an old Apache camp. The carcasses of cattle 
in every direction betokened it to have been the scene of a festival 
after one of their forays into the Spanish territory. 

The Gila at this place is much swollen by the affluence of the 
three streams just mentioned, and its cross section here is about 70 
feet by 4. The waters change their color, and are slightly tainted 
with salt; indeed, just below our camp there came froiu the side of 
an impendim^ mountain, a spring so highly charged with salt as to 
be alt.igether unpalatable. Several exquisite ^erns were plucked at 
the springy and a new green-barked acacia, covering the plains 
above the river bed, but vegetation generally was very scarce; this 
is the first camp since leaving the Del Norte, in which we have not 
had good grass. 

At 8A. 40iii., a meteor of surpassing splendor started under the 
constellation Lyra, about 20 degrees above the horizon, and went 
off towards the south, projected against a black cloud. 

The clouds interfered with my observations; but such as they 
were, 12 altitudes of Polaris, 9 of alpha Andromeda; and 9 of alpha 
Lyrae, and 16 distances between the D and alpha Pegasi, gave the 
latitude of the camp 32"" 53' 16'', and the longitude 109** 31' 34". 

October 28. — One or two miles' ride, and we were clear of the 
Slack mountains, and again in the valley of the Gila, which wi- 
dened out gradnaily to the base of Mount Graham, abreast of which 
we encamped. Almost for the whole distance, twenty miles, were 
found at intervals the remains of houses like those before described. 
Just before reaching the base of Mount Graham, a wide valley^ 
smooth and level, comes in from the southeast. Up this valley are 
trails leading to San Bernadino, Fronteras and Tiicsoon. Here also 
the trail by the Ojo Cavallo comes in, turning the southern abut* 
ments of the Black mountains, along which Capt. Cooke is to come 
with^is wagons. 

At the junction of this valley with the Gila arc the ruins of a 
large settlement. I found traces of a circular wall 270 feet in cir- 
cumference. Here also was one circular enclosure of 400 yards. 
This must have been for defence. In one segment was a trian- 
gular shaped indenture, which we supposed to be a well. Ldrge 
mezquite now grow in it, attesting^ its antiquity. Most of the 
bouses are rectangular, varying from 20 to 100 feet front; many were 
of the form of the present Spanish houses, thus: 
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Red cedar posts were found in many places^ which seemed to 
detract from their antiquity, but for the peculiarity of this climate, 
where vrgetable matter sp<ms never to decay. In vain did we 
search for some remnant which would enable us 1o connect the in- 
habitants of these long deserted buildings with other races. No 
mark of an edge tool could be found, and no rtmnant of any house- 
hold or family utensils, except the fragments of pottery which 
were every where strewed on the plain, and the rude corn grinder 
still used by the Indians. So great was the quantity of this pot- 
tery, and the extent of ground covered by it, that I have formed 
the idea it must have been used foj pipes to convey water. There 
were about the ruins quantities of the fragments of agate and obsi- 
dian, the stone described by Prescott as that used by the Aztecs to 
cut out the hearts of their victims. This valley was evidently 
once the abode of busy, hard-working, people. Who were they? 
And where have they gone 1 Tradition among the Indians and 
Spaniards does not reach them. 

I do not think it improbable that these ruins may be those of 
comparatively modern Indians,* for Yenegas says: ^^The father 
Jacob Sedelmayer, in October, 1744, set out from his mission, (Tu- 
butuma.) and after travelling 80 leagues, reached the Gila, where 
he found six thousand Tapagos, and near the same number of Pimos 
and Coco Maricopas;" and the map which he gives of this country, 
although very incorrect, represents many Indian settlements and 
missions on this river. His observations, however, were confined 
to that part of the Gila river near its mouth. 

Great quantities of green-barked acacia grew on the table lands, 
and also the chamiza, wild sage and mezquite; closeto the river, cot- 
ton-wood and willow. We found, too, amongst many other plants, 
the eriodictyon Californicu'm, several new grasses and a sedge^ 
Tery few of which have been seen on our journey. 

We saw the trail of cannon up the valley very distinct; that of 
an expedition from Sonora against the Indians, which was made a 
few years since without achieving any results. 

Wherever the river made incisions, was discoverable a jpeta- 
morphic, close grained, laminated sandstone, and in many Paces 
were seen buttes of vitrified quartz, (semi-opal.) 

October 29. — The dust was knee deep in the rear of our trail; 
the soil appeared good, but, for whole acres, not the sign of vege- 
tation was to be seen. Grass was at long intervals, and, ^hen . 
found, burned to cinder. A subterraneous stream flowe'd at the 
foot of Mount Graham, and fringed its base with evergreen. Every 
where there were marks of flowing water, yet vegetation was so 
scarce and crisp that it would be diflScult to imagine a drop of water 
had fallen since last winter. The whole plain, from 3 to 6 miles 
wide, is within the level of the waters of the Gila, and might easily 
be irrigated, as It no doubt was by the former tenants of these 
ruined houses. 

•iiincc ibete notes ^^ere wiillcn, a veiy intereMing lettter ^as receiTed from the venera- 
ble Mr. Gallatin connected vith the history of thew ruins. TLe letier, wilb mj reply, vili 
be fouiui in the Appendix. 
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The crimson tinted Sierra Carlos skirted the river on the north 
side the whole day, and its changing profiles formed subjects of 
study and amusement. Sometimes we would trace a Ootbic steeple; 
then a horse; now an old woman's face; and, again, a yeritable 
steamboat; but this required the assistance of a light smoky cloud, 
drifting to the east, over what represented the chimney stack. 
Wherever the river abraded its banks, was seen, in horizontal 
strata, a yellowish argillaceous limestone. 

October 30. — Mount Turnbuli, terminating in a sharp cone, had 
been in view down the valley of the river for three days. To-day 
about three o'clock, p. m., we turned its base, forming the northern 
terminus of the same chain in which is Mt. Graham. 

Half a mile from our camp of last night were other very large 
ruins which -appeared, as well as I couM judge, (my view being oh- 
structed by the thick growth of mezquite,) to have been the abode 
of five or ten thousand souls. . The outline of the buildings and the 
pottery presented no essential diiference from those already de- 
scribed. But about eleven miles from the camp, on a knoll, over- 
looked iu a measure by a tongue of land, I found the trace of a 
solitary house, somewhat resembling that of a field work en cremal- 
here. The enclosure was qomplete, and-the faces varied from 
ten to thirty feet. The accompanying cut will givej a] more 
accurate idea than words. j 




Clouds had been seen hovering over the head of Mount TurnbiU; 
and as we passed, the beds of the arroyos leading from it were 
found to be damp, showing the marks of recent running water. ::^ 

Last night, about dusk, one of my men discovered a drove of 
wild bogs, and this morning we started on their trail, but horse 
flesh had now become so precious that we could not afford to fol- 
low any distance from our directio::, and although anxious to get a 
genuine specimen of this animal, we gave up the chase and dropped 
in the rear of the column. The average weight of these animals is 
about 100 pounds, and their color invariably light pepper and salt. 
Their flesh is said to be palatable, if the musk which lies near the 
back part of the spine is carefully removed. 
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Many ^' fresh signs" of Indians were seen, but, as on previoug 
days, we could not catch a glimpse of them. They carefully avoid- 
ed us. This evening, however, as Robideaux unarmed was riding 
in advance, he emerged siMidenly from a cavity in the ground, thickly 
masked by mfzquite. He had discovered two Indians on horse- 
back within twenty yards of him. The interview was awkward to 
both parties, but Knbideaux was soon relieved by the arrival of the 
head of our column. The Indians were thrown into the greatest 
consternation; they were tolerably mounted, but escape was hope- 
less; two more miserable looking objects I never beheld; their 
legs (unlike the Apaches we left behind) were large and museulafi 
but their faces and bodies (for they were naked) were one mass of 
wrinkles, almost approaching to scales. They were armed with 
bows and arrows, and one with a quiver of fresh cut reeds. 
Neither could speak Spanish, and the communication was by signs. 
They were directed to go with us to camp, where they would re- 
ceive food and clothing; but they resolutely refused, evidently 
thinking certain death awaited them, and that it would be prefer- 
able to meet it then than suffer suspense. The chief person talked 
all the time in a tongue resembling more the bark of a mastiff, than 
the words of a human being. Our anxiety to communicate to the 
tribe our friendly feeling, and more especially our desire to pur- 
chase mules, was very great; but they were firm in their purpose 
not to follow, and much to their surprise, (they seemed incapable 
of expressing joy,) we left them and their horses untouched. • 

They were supposed by some to be the Cayotes, a branch of the 
Apaches, but Londeau thought they belonged to the tribe of Trem- 
blers, who acquired their name from their emotions at meeting the 
whites. 

Observed to-night 12 altitudes of Polaris for latitude, and mea- 
sured 9 lunar distances for longitude. 

Lat. 33« 12' 10" Long. 110^ 20' 46" 

October 31. — To-day we were doomed to another sad disap- 
pointment. Reaching the San Francisco about noon, we unsaddled 
to refresh our horses and allow time to look up a trail by which 
we ^ould pass the formidable range of mountains through which 
the Gila cuts its way, making a deep canon impassable for the howit- 
zers. A yell on the top of a distant hill announced the presence 
of three well moiinted Indians, and persons were sent out to bring 
them in. Our mules were now fast failing, and the road before us 
unknown. These Indians, if witling, could supply us with mules 
and show us the road. Our anxiety to see the resuli of the inter- 
view was, consequently, very great. It was amusing, and at the 
same time very provoking. They would allow but one of our party 
to approach. Long was the talk by signs and gestures; at length 
they consented to come into camp, and moved forward about a hun- 
dred yards, when a new apprehension seemed to seize them, and 
they stopped. They said, as well as could be understood, that the 
two old uien we met yesterday had informed their chief of our 
presence, and wish to obtain mules; that he was on his way with somey 
and had sent them ahead to sound a parley. They were better 
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looking, and infinitely better conditioned, than those we met yes- 
terday, resembling strongly the Apaches of the copper mines, and 
like them decked in the plundered garb ol the Mexicans. 

The day passed, but no Indians came; treacherous Ihemi^elveSy 
they expect treachery in others. At everlasting war with the rest 
of mankind, they kill at sight all who fall in their power. The 
conduct of the Mexicans to them is equally bad, for they decoy 
and kill the Apaches whenever they can. The former governor of 
Sonora employed a bold and intrepid Irishman, named Kirker, to 
hunt the Apaches. He had in his employment whites and Delaware 
Indians, and was allowed, besides a per diem, $100 per scalp, and 
^25 for a prisoner. A story is also Uild of one Johnson, an Eng-> 
lisbman, an Apache trader, who, allured by the reward, induced a 
number of these people to come to his camp, and placed a barrel 
of flour for them to help themselves; when the crowd was thickest 
of men, women, and children, he fired a six pounder amongst ihem 
from a concealed place and killed great numbers. 

13 circum-meridian altitudes of beta Aquirii, and 10 altitudes of 
Polaris give the latitude of this camp 33^ 14' 29 ". The longitude 
by 12 lunar distances E. and W. is 110° 30' 24". 

Ifovemher 1. — No alternative seemed to offer but to pursue Car- 
son's old trail sixty miles over a rou^h country, without water, 
and two, if not three days' journey. Under this, in their shatti^red 
condition, our mules must sink. We followed the Gila river six or 
seven miles, when it became necessary to leave it, how long was 
uncer!ain. Giving our animals a bite of the luxurious ^rama on 
the river banks, we filled every vessul capable of holding wnter, 
and commenced the Jornada. The asccni was very rapid, tlit* hills 
steep, and the footing insecure. Aftrr travelling five or six miles, 
ascending all the way, we found trails from various directions con- 
verging in front of -us, evidently leading' to a village or a spring; 
it proved to be the last. The spring consisted of a lew deep lioies, 
filled with delicious water, overgrown with cotton-wood; and, 
although the grass was not good, we determined to halt for the 
night, as the howitzers were not yet up, and it was doubtful when 
we should meet witn water again. I took advantage of the early 
halt to ascend, with the barometer, a very high peak overhanging 
the camp, which I took to be the loftiest'in the Pifion Lano r.inge 
on the north side of the Gila. 

Its approximate height was only 5,724 feet above the sea. The 
view was very exiensive; rugged mountains bounded the entire 
horizon. Very far to the northeast was a chain of mountains 
covered with snow, but I could not decide whether it was the range 
on the east side of the Del Norte or the Sierras Mimbres. Near 
the top of this peak the mfzcal grew in abundance, and with the 
stalk of one 25 feet long we erected a flagstaff. Here, too, we found 
huge masses of the conglomerate before described, apparently as 
if it bad been arrested in rolling from an impending height, but 
there was no point higher than this for many miles, and the inter- 
vening ravines were deep. Lowt-r down we found a large mass of 
many thousand tons of the finer conglomerate, the shape of a trun- 
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cateil pyramid standing on its smallest base. It appeared so nicely 
balanced, a feather might have overthrown it. A well levelled seat 
of large slabs of red ferruginous sandstone, altered by heat, indi- 
cated we were not on untrodden ground. It was the watch-tower 
of the Apache; from it he could track the valley of the Gila beyond 
the base of Mount Graham. 

At the point where we left the Gila, there stands a cercus six 
feet in circumference, and so high I could not reach half way to 
the top of it with the point of my sabre by many feet; and a short 
distance up the ravine is a grove of these plants, much larger than 
the one I measured, and with large branches. These plants bear a 
^saccharine fruit much prized by the Indians and Mexicans. "They 
are without leaves, the fruit growing to the boughs. The fruit 
jesem^»les iSe burr of a chesnut and i'* full of prickles, but the pulp 
^•esenibles thnt of the fi;^. only more soft and luscious." In some 
it is whit**, in some r^-d, and in others yellow, but always of ex- 
-quisite taste. 

On the hills we found a new shrub bewaring a delicious nutritious 
Tfjut, and in sjiffiiif-nt abundance to form an article of food for the 
Apaches, mezc:*! and the fruit of the Agave Americana. 

The lorniation n»ar the mouth of the San Francisco is diluvid, 
overlaying a coarse grained highly calcareous sandstone and lime- 
-stone. The mountains were chiefly of granite with red feldspar, 
^nil near our camp was discernible a stratum of very compact argil- 
J, ceous limestone, dipping nearly vertically to the west. ' 

JVovembe.r 2 — The call to water sounded long before day-light, 
:and we ate breakfast by the light of the moon; the thermometer at 
25^. As day dawned we looked anxiously for the howitzers, which 
"Were beginning to impede our progress ve.y much. My camp was 
pitched on tlie opposite side of a lavine, some distance apart from 
the main camp, the horses were grazing on the hill side still beyond 
and out of sight. We were quietly waiting for further orders, 
'when our two Mexican herdsm^'n came running into camp, much 
alarmed and without their arms, exclaiming: ''The Indians are 
driving off the mules. "To arms" was shouted, and before I could*^ 
loosen a pistol from the holster my little party were in full run to 
the scene of alarm, each with his rifle. On turning, the hill we 
^ound the horses tranquilly grazing, but the hill overlooking them 
leas lined with horsemen. As we advanced, one of the number 
jiailed us in Spanish, saying he wished to have '5a talk." 

They were Apaches, and it had been for some time our earnest 
ilesire to trade with them, and hitherto we had been unsuccesslul. 
*'One of you put down your rifle and come to us," said the Span- 
ish-tonpued Indian. Londeau, my employ6 before mentioned, im- 
mediately complied: I followed; but before reaching halfway up- 
the steep hill, th« Indian espied in my jacket the handle of a large 
liorse pistol. He told me I must put down my pistol before he 
"would meet me. I threw it aside and proceeded to the top of the 
Lill, where, although he was mounted and surrounded by six or 
eight of his own men armed wiih rifles and arrows, he received me 
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i4tk gmtafitalian,. TJieulk wmJo|mmmi4 tediovki. ^rcachaufteA 
every fti^pent to indwe bimHo v^IIWm caiap. HfepriDcipal 
fear cflMemeiitobe the howitsertfi-wlii^neSalled 9i od»4» my mind' 
the itory:! bad 'kear4 oC tbe maaaacre by Johaaoa. At laat a bold 
joung. fcUpW| tired of the parley, threw down bis riiSe, and with a 
step thai Forreat in Metam'ora. migbt have envied, atrode off to^^ 
wardejsi^Pji piloted bjp Cation. . We were about to follow, when , 
tbe cittef informed mb it wo aid be more agreeable to him if we re?- 
mained until bja iwarrior returned. 

The ice was now bcoken; most of them seeing that their comrade 
encountered ,110. dangerf.ipllowed one by onew j^hey said they be- 
longed to the. ttibo; of Pifton Lanos; that ^Atfiey were simple in 
head but true difheart:^ Presentswe^r^ distributed; they promised ' 
a guid^ to pilot us over the mountaini five miles distant, to a spring 
vitfa pleAty 45»f, good grasS|%here they engaged to meet us next 
day with. 100 mules. ^' , • 

The me'zcal. flourishes here; and.at interraliB pf a half a mile or- 
so we found aeviaral artificial crAterrSi into which the Indiana throw 
this fruity with heated stonesy to remove the. sharp thorns and re* \ 
di^oe it to its aaccharU^e state. « 

I observed last night -for latitude and time, and our position ia in 
Ittitudeaa^ 14' 64'y^ongitude llO"" 46' 06"'.. Our camp was on the 
head of a creek wbich>.afte.V' running in a faint stream one hundred 
;ard8| diaappeared below, the surface of the earth. On its margin 
grew a species' of ash unknown in the United States, and the Caii- 
fornia plane tree,' which is aho distinct in species ff cm our syca- 
more. 

Jfovtmber 3. — Our expectatfons were again disappointed; the In- 
dians came, but only seven mules were the result of the day's la- 
bor, not a tenth of tbe number absolutely required. 

Our visiters to-day presented the same motley group we have 
flways found the Apaches. Amongst them was a middle-aged wo- 
man, whose garrulity and interference in every trade was tbe an- 
noyance of Major Swords, who had charge of the trading, but the 
amusement of the by-standers. 

She had on a gauze-like dress, trimmed with tbe richest and most 
costly Brussels iace, pillagfed no doubt from some fandango- going 
belle of Sonora; she straddled a fine grey< horse, and whenever her 
blanket dropped from her shoulders, her tawny form could be seen 
through the transparent gauze. After she bad sold ber mule, she 
was anxious to/sell her horse, and careered about to show his quali- 
ties. At' one time slie charged a.tfull speed up a steep till. In this, 
the fastenings of her dress broke, and' her bare back waa exposed to 
tbe crowd,; who ungallantly raised .^ shout of laughter.' . Nothing 
daunted, abe wheefedsh.art round with surpising dexterity, and 
seeing tbe>jaiai^bJLef done, coolly slipped, the dress. from her' arms 
and tucked it<b^<twe^ the ^eat and the saddle. In this state of 
fiudity she. rode' tbrougk'campj from fire to fire, until, at last, at- 
taining the object of heralmbition,a soldier's red flannel shirt, she 
made her adt^ain that new costume. 
A boy about 18 years of age, of uncommon beauty^ waa SLmoxk^ 
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our visiters. Happy, cheerful and contentedy he was consulted 
in every trade, and seemed aMidol with the Apaches. It lequired 
little penetration to trace his origin from the same land as the 
gauze of the old womnn. We tried to purchase him, hut he daid 
it was long^ l^^'gy since he was captured and that he had no desire 
to leave his master, who, he was certain, would not sell him for 
any money. All attempts were vain, and the lad seemed gi^atified 
both at the offer to purchase, and the refusal to sell. Here we 
found the mountains chiefly of red ferruginous sandstone, altered 
by heat. 

Jfovember 4. — Six miles from our camp of last night we reached 
a summit, and then commenced descending again rapidly towards 
the Gila, along a deeply canoned valley, the sands of which were 
black with particles of oxide and peroxide of iron. Near the summit 
the hills on each side were of old red sandstone, with strata slo- 
ping to the southwest at an ang^le of 25^, and under this were strata 
of black slate and compact limestone, and then granite. 

In the ravines we found, at places, a luxuriant growth of syca- 
more, ash, cedar, pine, nut-wood, mezcal, and some walnut, the 
edible nut again, Adam's needle, small evergreen oak and cotton- 
wood, and a gourd, the cucumis perennis. 

There was every indication of water, but none was procured ott 
the surface; it could no doubt have been found by digging. 

The last six or eight miles of our rourewas down the dry bed of 
a stream, in a course east of south, and our day's journ^ did not 
gain much in the direction of California. It was necessary to as- 
cend the river a mile in search of g»^ass, and then we got but aa 
indifferent supply. Except in the tVo camps nearest to Mount 
Turnbull, and the one at the San Carlos, we have never before, 
since leaving Santa F4, had occasion to complain of the want of 
grass. ^ 

We encamped in a grove of cacti of all kinds; amongst them 
the huge pitabaya, one of which was fitty feet high. 

The geological formation on this slope of the Piiion Lano moun- 
tains was: 1st. Conglomerate of sandstone and pebbles; then red sand- 
stone in layers a foot thi< k; then granite, very coarse. The depth of 
the two first was m^ny hundred feet, and in some places its strati- 
fication much deran^red. Many large masses of sandstone, with 
thin seams of vitrified quartz. 

In the dry creek down which we travelled, we saw a cave of 
green sandstone, in which a fire had been built; for what purpose 
I cannot conjecture, as it was too small to admit a man. 

The Apaches gave us to understand that a marauding party of 
their people were in Soaora. The broad fresh trail of cattle and 
horses leading up the arroyo, induces the belief that they have re- 
turned — successful, of course. 

Last night was milfl, the thermometer at 63^ Fahrenheit; and, 
what was very unusual here, the heavens were overcast, which pre- 
vented my getting the rate of the chronometers. 

Although we have had no rain except at Mount Graham, where 
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^e had a shower which scarcely sufficed to lay the dust, yet the 
whole face of the country j)ears iDarks of rains, and runnincr water, 
met with in no other part of our journey. The absence of vegeta- 
tion will} in some measure, account for the deep incisions made by 
running water in the earth. 

Jfdttfiiber -6 . — ^The howitzers did not reach camp last ni^ht, yet 
the grafls was so bad, and our beds, on the round pebbles every- 
where covering the surface of the ground, so uncomfortable, it was 
determined t^ move camp. 

The Oila now presents an inhospitable look; the mount&ins of 
'^TSiPi*gt«nitej and red s.ndstont-, in irregular and confused strata, 
but geoerally dipping sharply to the south, cluster close together^ 
and one ignorant of the grouncf could not t*Il from what direction 
the river i^ame, or in what direction it flowed onwards to its mouth. 
The vaUieyy not' inore than 300 feet from base to base of these per- 
pendicolar mountains, is deep, and w»;ll grown with willow, cotton- 
wood^ and^ezquite. 

At seyeral places, perpendicular walls of trap dyke projected from 
the opi>08ite side of the river, giving the idea that the river waters 
had once been dammed up, and thenliberaM^d by the blow of a 
giant; for the barrier was shattered— not worn away. In th*" course 
of ?ix- miles we had crossed and rc-crosstd the river twice ^s many 
times, when. we left it by turning abruptly up a dry ravine to the 
sou?h. This we followed for three miles, and crossed a ridge at 
the b.ise of Saddle-Back mountain, (so named by us from its ro- 
seublance to the outline of h sadd]*-.") and riescendcd by another 
diy creek to the San Pedro, running iicarly north. 

The vajley of this river is qui'e wide, und is covered with a 
dense growth of mezquite, (acacia luosoois,; totlon-wofci, and 
"wiliow, through which it is hvird to move without beii'.ir utiliorscd. 
Tne whole appearance gave great })roinis.", but a near aj^proach ex- 
hibitpil the San Pedro, an insignificant stream a few yards wide, 
ami only a foot deep. 

For six miles we followeil the Gila. Tiie pitahaya and every 
other variety of c«ctus flourished in gnat luxuriance. The pita- 
liavaj tall, erect, and columnar in its appeal an*ie, grew in every 
cr€vii:c from the base to the top of the mountains, and in one place 
I s>aw it growing nearly to its lull dimensions from a ere vice not 
much broader than the back of my sabre. These txtraordinaiy 
looking plants seem to seek the wildest and most unfrequented 
places. ^ 

The range of mountains traversed to day is the same we have 
l)een in for some days, and is a continuation of that of Mount Gra- 
ham, which turns sharply westward from Turnbull's peak, tarrying 
witii it the Gila. 

SaddleTBack is an isolated peak of red sand.stono that has every 
appearance of having once formed th(- tabl* land, and beius^ harder 
than the surrounding surface, having withstood the abrasion of 
water. 

The uplands were covered as usual with mezqoite, chimuza, ephy- 
dic-:-, the shrub with the edible nut, and cactus, of whieW VVi^te ^*'ds 
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a new and bcailtifnl variety. In tbo canon we hoarfl in advanr*^ of 
us the crack ol a rifle; on coining up wo found that old Franci^^ro. one 
of Ihi' gniil.^«j liad killed aca'f, left there, doubtless, by the Apach' >. 

Tlie ttr} cerk by which vre crossed to the San PimIto river Wf»s 
the great hiiiliWoV leadinjj from tiie mountain fnstnosses into the 
plains ot Sa?it.i Cruz, Santa Anna, and Tucsoon, frontier towns of 
Sonora. Aloisr tliis v.illoy was di^ilncily marked the same fresh 
trail, nolti! vi-'tfrday, of horses, cr.tt't» iind inul*-s. ^ 

The bed r.f this creek was deeply cut, and turned at slfarp anj^les, 
formini^ a zigzag like the biyoux laiij by siM>pors in approachins: a 
fortress, ir.rii turn of which (and th'-y were innumerable) formed a 
strong delVnslve position. TIm' Apivhe once in possession of them 
is s»>(ure froni pursuit or invasion from the Mexican^ 

Since tlic Isl Novenibcr, we have bet:ii traversing, with incri'li- 
ble labor and great expend iturt: of male power, the slronghoM ■)f 
these mountain robbers, havinij no other object in view than mak- 
ing our liist.iDce \ve>uvard; \ot \\^'\*^ we are at tliis camp, only five 
seconds of tim*;' west of camp 80^ ;i* Dis.ippolnlment creek, and o/.c 
minute and four seconds west of our camp at the ni(>u;h of tii'j S .n 
Franci:^co. 

Nature \\y..^ done her utmost to favor a condition of thicgs whlih 
has cn-.iMoJ a «:avage and 'inoiviiizcd tr'.ijc, itirned with the bow hn 1 
lancL, iv» 1 nld jis tributary poweis three fjrtile and once flourishing 
states, C'iiliuihu.i, Sonora, and Duruigo, peopled by a Christian 
race, ccunti) U)en of tlie imniorliil Coiicz. Ti.ese slates were at 
one time flourishing, but smcL has h'cn i\u} devastation and alarm 
spread by thcs;.' ciiildrcn o*' the mountains, that they are now losing 
population, commerce an ; Manufacture?, ai a rate, which, it iiot 
soon arrfttcd, must leave them uninhablled. 

JCovembvr G. — For tbe double purpose of allowing the howitzers 
to come up. and to recruit our mules, it is decided this shall bf? a 
day of rest. The gra:r.a is good, but sparsely scattered over 'he 
bills, and it is necessary to loosen every animal and let them graze 
At will. • 

We are yet 500 miles from the nearest settlement, and no one 
surveying our cavalry at this moment would form notions favoral»!e 
to the success of the expedition. 

Except a few saddle mules, the private property of oflTicers, whi-h 
have been allowed to run loose, every animal in camp is cover d 
with patches, scars, ami sores, made by the packs in the uneqnal 
moliun caused by the asci'nt and descent of sleep hiils. 

The failure K^i the Apaches to bring in their mules, was a seri«>iis 
disap])Oir,iment, and entirely justifies the name given tn the cref!:, 
where ihey n^rieed to nu et us. Besides, being the only meai-.s of 
transport aMon, they are, in evtrefniry, to serve us as food, and tlie 
poor sulfering creatures before us, give no very agreeable impres- 
sion ol the ?oup wiiiih their meat will furnish. However grave t:je 
subject may aj)pear, it is tbe common source of merriment. All 
seem to antiiip.ite it as a matter of course, and the constant recur- 
rence of the mind to tiic idea, will no doubt accustom us to it, and 
make mule as acceptable as other soup. 
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In the snmly arroyos where our fires burn, ihal look as if Ihoy 
hail been forin'^fl but a ytnr or two since, was broke-n pottery, '\uA 
the rtinaius of a Iar['.«> building, similar in form subst'anr'j kihI a]>- 
part^nt antiquity to tho:;e ^o onc*ii dfS ribeil, Stroll in |^ over tlie 
hills alone, in pursuit oi seed luul gKilogicuI speoimcris lu) ll'OiigliJs 
went bai'k ti> iJie Stotts, lunl wlien T turned from my uionicniaiy 
aberrations, I was sliiiLk most lor.ibly villi the fact tliiit not one 
object in the M'holo viirw, aniuja!, \t'gttiible or mineral, had any 
thing in corumon with thu pioflucts of any Stale in ti.f: Ihilon, wi-.h 
the single exception of the cotton- wood, which is found in \Kti wts- 
teru S:ati8, and setms to ojrow Avhercvtr water iii)\vs from ihe vn- 
tcbral range of mountj.ins of Norlh Ameiica; this tree wii found 
growing near the summit of tho Pinon L:ino unj^e of inoiinlains; iii- 
deed, always where a ravine had its origin. 

In one view could he seen clustered, the Larrea Mexirana, va- 
rieties of. cacti, green wood acacia, chamiza, prosn])is odorata, and 
a new variety ol sedge, and then li*rge open spaces of baie gravel. 
The only animal seen were lizardii^ scor])ions, and tarantulas. 
I made elaborate oh2;>?rvations for tinie and latitude, and for longi- 
tude by measurement of lunar distances. Anxious to ob>frve eclip- 
ses of Jupiter^s satelites, I determined once more to try il:o smail 
telescope with which ihe satelites of Jupiter could just be discerned. 
I strained tny eyes for two nights in succession to see if I eould 
discover the moment uf immersion and emersion of I and III S'ltcl- 
lites of Jupiter, which wert» vi^^ibU- iroui i)ur camp. .My eToits 
were fruitless, and the rtsuir to my'^elf is a distressing nevous al- 
fectioa of the eye; which may injure t'lC eoiiectness oi iiiy :j:!ier 
observations of this night. 
The resulting latitude of the place is 32'"' 57' 43' , 
longitude ^' '• 7/i. 23rn 19s. 

Rate of the chronometer 2075, losing 12 ' 7^. per day. 
The height by barometer 2115 jeet afiove tne sei^. 
The latitude was de<luced from 13 circum-meridian altittider; o\' 
beta Aquarii, and 12 altitudes ot Polaris. The longi.udt; fromSiiir- 
tances between the alpha Arietis rnd the D, 9 of Regulus and tii j 
and 5 of Aldebaran and the D . 

J^ovember 7. — About two miles from our camp the San Pedro 
joins the Gila just as the latter leaps from the mouth of the canon. 
The place of meeting is a bottom three miles wide seeming a con- 
tinuation of that of the Gila. 

It is principally of deep dust'^and sand, over grown with cotton- 
wood, mezquite, chamiza, willow, and the black willow. In piaees 
there arc long sweeps of large paving pebbles, filled up with drift 
wood, giving the appearance of having bten overflowed by an im- 
petuous torrent. The hills on both sides of the river, still high, 
but now farther off, and covered to the top with soil producing the 
mezquite and pitahaya, as the day advanced, bej^an to draw in closer, 
and before it closed, had again contracted the Yalley to a sj^ace 
little more than sufficient for the river to pass?; and at halt, after 
making seventeen miles, we found ourselves encompasseil by hills 
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much diminished in height, hut not in abruptness. The road, ex- 
cept the deep dust which occasionally gave way- and lowered a 
mule to his knee, was good, that is, there were no hills to scale. 
The river was crossed and re-crossed four times. At 12 and M 
miles there were good patches of grama, burned quite yel.*ow, but 
for most of the way, and at our camp, there was little nr no gra^s, 
and our mules were turned loose to pick what they could of rushes 
and willow along the margin of the stream. 

Wherever the formation was exposed along the river, it was a 
conglomerate of sandstone, lime antl pebbles, with deep caverns. 

Nearly opposite our cam|) of this date, and about one-third the 
distance up the hill there crops out ore of copper and iron, easily * 
worked, the caibonate of lime and calcaitous spar. A continuation 
of the vein of ore was found on the sidt- where we encamped, and 
a large knoll strewed with what the Spaniards call "guta" the Eng- 
lish of which is "guitle to gold.'' 

Thv' ni^iit has set in dark and stormy; the wind blows in gusts 
from the southwest, and the rain falling in good earnest, mingled 
with the lustling noise of the Gila, which has now become swift 
and impetuous, produces on us, who have so long been accustomed 
to a tranquil atmosphere, quite the impress of a tempest. We have 
been so long witho». . rai:i as to eeasc to expect or make provision 
against it, and the consiquence is the greatest difficulty in getting 
the men to provide coverings for the destructible portion of our 
rations. 

Three Indians hailed us just before reaching camp, and after much 
parley were brought in. They feasted heartily, and piomised to 
bring in mules. At first they vlenied having any; but after their ap- 
petites were satisfied, their hearts opened, and they sent the young- 
est of their party to their town, which was at the head of the 
dry creek of our camp, of the night belore last. The fellow went 
on his way as directed, till he met the howitzers, which so filled 
him with surprise and consiernation that he forgot his mission, 
and followed the guns to camp in mute wonder. These people 
are of the Pifion Lano (pifion wood) tribe, and w^e had been told 
by the Pinoleros (pinole eaters) that the chief ef this band had 
mules. 

Flights of geese and myriads of the blue quail were seen, and 
a flock of turkits frcjm which we got one. 

The river bed, at the junction of the San Pedro, was seamed with 
tracks of deer and turkey; some "signs" of beaver and one trail of 
wild hogs. 

Our camp was on a flat sandy plain, of small extent, at the mouth 
of a dry creek, with deep washed banks, giving the appearance of 
containing at times a rapid and powerful stream, although no water 
was visible in the bed. At the junction, a clear, pure stream flowed 
from under the sand. From the many indications of gold and cop- 
per ore at this place, I have named it Mineral creek; and I doubt 
not a few years will see flat-boats descending the river from this 
point to its mouth, freighted with its precious ores. 
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There was a great deal of pottery about our camp, and just above 
"OS were the supposed remHins of a lar»;i' Iri'lian sctiltMiitni, differing 
Ttrv slightly from those already dt!Sirif)«Ml. 

J\*oveftiber 8. — The whole day's journry was throuii^ a rnriMi,and 
thr river was pressed twelve or fifteen tunes. Thr s.ind whs det'p, 
an*! occasionally the trail much obstructed by pt'!)!ili-^ oi' paving- 
stone. The willow grew so densely m nimiy plares as to slop our 
progress, and oblij^e us to look for spois h-ss thickly overgrown, 
throui»h which we could break. 

The precipices on each side were steep; the rork was mostly cjran- 
iie and a compact sandy limestone, with occasional seams of basalt 
and trap; and towards the end of the driy, calcan'ous sand stone, 
and a conglomerate of sandstone, feldspar, frai^ments (»t basalt, 
pebbles, &i\ The stratification was very confuseil and irrci^u'ar, 
sometimes perfectly vertical but mostly dirping to the southwest, 
at an angle of 30*^. Vast boulders of pure quartz at tim« s obstructed 
our way, and the river, in places, was paved with those of less 
magnitude. 

About two miles from camp, our course was traversed by a seam 
of yellowish colored igneous rock, shoolinir up into irregular spires 
and turrets, one or two thousand feet in height. It ran at right an- 
gles to the river, and extended to the north, ami to the south, in a 
chain of mountains as far as the eye couM reach. One of these 
towers was capped with a substance, many hundred feet thick, dis- 
posed in horizontal strata of diff rent colors, from dej*p red to 
li^ht yellow. Partially flisintegratejl,an(l laying at the foot of the 
fh.iin of spires, was a yellowish calcareous sandstone, altered by 
fire, in large amorphous masses. 

For abetter descriptic^i ot this landscape, see the sketch by Mr. 
StanJy. 

To the west, about a mile below u<5, and running parallel to tlio 
first, is another similar seam, cut throui^h by the Gila, iit a great 
butte, shaped like a house. The t»)p of this butte a[)peMr^ to have 
once formed the table land, and is still covered with vegetation. 
Ti'rough both these barriers the river has been conducted tjy sonu* 
other means than attrition. VVnere it pasM^s the first, it presents 
the appearance of a vast wall torn down by blows of a trip haui- 
mer. Under to-daj's date, in appendix No. 2, will be found many 
interesting plants, but the principal growth was as usual, pitahaya, 
Ai-acia, Prosopis, and Obione canescens. 

The latitude of this camp, which is within a mile of tlir- spot 
where we take a final leave of the mountains, is, by tin? mean of 
ihe observations on north and south stars, Polaris and beta Ajpiarii, 
33^ 05' 40''; its longitude, deriveil by measurement, and also by 
chronometric diiference of nieridian between th,'; and the camp of 
N:'!vember 5lh, is 111° 13' 10'' west of (Ireenwidi, and the height 
of the river at this point above tne sea, as indicalejl by the baro- 
meter, 1,751 feet. 

At night, for the first time since leaving Pawnee Fork, T was 
interrupted for a moment in my observations, by moisture collecting 
on the glass of my horizon shade, showing a degree of humidity in 



[7] 



80 



the atmosphere not before existing. In the States there is scarce!; 
a liif^ht where the moisture will not collect, on the glass ei^post*!) i> 
the air, sufKcient in two or three minutes to prevent the perfec 
tranRmiRsioii%t' light. 

J\^ovefnber 9. — Tne effect of last night's dampness was felt ii 
the morning, for, although the thermometer was only 37^ the col< 
was more sensible than in the dry regions at 25*^. 

We started in advance of the command to explore the lower bel 
of mountains by which we were encompassed. The first thin^r w 
noticed in the gorge was a promontory of pitch-stone| against whii- 
the river impinged with fearful force, for it was now descending a 
a rapid rate. Mounting to the top of the rock, on a beautiful tabic 
we found sunk six or eight perfectly symmetrical and well-turne< 
holes, about ten inches deep and six or eight wide at top; near on€ 
in a remote place, was a pitch-stone well turned and fashioned lik 
a pesiie. These could be nothing else than the cora-mills of lonj 
extinct races. Above this bed ol pitch-stone, a butte of calcarenu 
sandstone shot up to a great height, in the seams of whic, 
were imbedded beautiful crystals of quartz. Turning the shar 
angle of the promontory, we discovered a high perpendicular cli; 
of calcareous spar and baked argillaceous rock, against which th 
river also butted, seamed so as to represent distinctly the flames o 
a volcano. A sketch Wiis made of it, and is presented \Mth tbes 
notes. On the side of the river opposite the igneous rocks, th 
butte rose in perpendicular and confused masses. 

This chain continued, not parallel, as I supposed, to the first de 
scribed barrier, but circled round to the east, and united with i1 
It also united on the north side, forming a basis three or four mile 
in diameter, in which we encamped last n^ght. Except a fe^ tuft 
of Larrea Mexicana, these hills were bare of vegetation. Away o 
to the south, and bordering: on the banks of the river, covering th 
surface of the ground for one or two feet, was an incrustation o 
^Mack cellular lava or basalt, like that seen about the Raton 
Kottiing more was wanted to give the idea of an immense extinc 
volcano. Through the centre of the crater the Gila now puisue 
its rapid course. 

The Gila at this poini, released from its mountain barrier, flow 
ofi' quietly at the rate of three miles an hour into a wide plain 
which exiends south almost as far a#the eye can reach. Upon thi 
plain mezquite, chamiza, the green acacia, prosopis, artemisia 
obione canescens, and pitahaya, were the only vegetatisn. In on 
spot only we lound a few bunches of grass; more than four-fifth 
ot the plain was destitute of vegetation; the soil, a light brow 
loose sandy earth, I supposed contained something deleterious t 
vegetation* 



•A specimen of this soil was ?nbmift*'d to Profi*sHor Fras«r. who sjvs : ** It is a lii;l 
brown, Imise Raiuly eorfh coniainini^ bmicfly anyihiiiL' sulublo ia wjilcr. tlie soiuiioii alwu 
only I'uiiit iniicuintnsof cnmmoii $h:l nnii carUmau* uf iiiiie. A vury Kiiiali pitriioa <•( iri 
pyriteN i» aiso cimihincd in ir, hut J iiitiij^ine lis vtant of lertility may more properly be atu 
hute<i to ii3 dcHcicncy in or<,'auic niaiicis.'^ 
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We made our nooD halt at the grass patch. At this place were 
the remains of an immense Indian settlement; pottery was evtry- 
where to be found, but the remains of the foundatiuiis of tbe houses 
vere imbedded in dust. The outlines of the z quias, by which 
the soil was irrigated, were sometimes quite distinct. 

The soil was moist, and wherever the foot pressed the ground the 
Salts of the earth effloresced, and gave it the appearance of being 
covertil with frost. In this way the numberle.<^s tracks of horses 
SDii other animals, which had at times traversed the plains, were 
indelible, and could be traced for great distances, by the eye, in 
Ions: white seams. 

We found fresh trails of horses, which might be those of Generaf 
Castro, or the Indians. When leaving California, Cas^tro's deter- 
mination, as we learn, was to go to Sonora, beat up recruits, and 
return. Our route might easily be reached, for we are now march- 
ing along a road everywhere accessible^ and within three days' 
march of the settVments of Sonora and the fort at Tursoon, said 
to be regularly garrisoned by Mexican soldiers. 

We passed the deserted lodges of Indians, and, at one place, 
remote from the lodges, we saw thirteen poles set up in a sort of 
incantation formula; twelve on the circumference of a circle, twenty 
ftet in diameter, and one in the centre. Radii were drawn on thu 
ground from the centre pole to each one in the periphery of the 
circle. It was the figuring of some medicine man of the Apaches 
or PimoSy we could not tell whichy for it was on nuutnil ground, 
about the dividing line of the possessions claimed by each. 

After leaving the mountains all seemed for a moment to consider 
the difficulties of our journey at an end. The mules went off »t a 
frolicsome pace, those which were loose contending with eac h other 
for precedence in the trail. The howitzers, which had nearly every 
part of their running gear broken and replaced, were, perhaps, the 
only things that were benefitted by the change from the mountains 
to the plains. These were under the charge of Lieutenant David- 
son, whose post has been no sinecure. In overcoming one set of 
difficulMes we were now to encounter another. In leaving the 
mountains we wore informed that we bade adieu to grass, and our 
mules must henceforth subsist on willow, cotton-wood, and the long 
green ephedra. 

J^ovember 10. — The valley on the southern side of the Gila still 
grows widtr. Away off in that direction, the peaks o£ the Sonora 
mountains just peep above the horizon. On the north side of the 
river, and a few miles from it, runs a low chain of serrated hills. 
Kear our encampoTeni, a corresponding range draws in from the 
southeast, giving the river a bind to the north. At the base of ihis 
cLbin is a long meadow, reaching for many rniles j^outh, in which 
the Pimos graze their cattle; and along the whole day's march were 
remains of zequias, pottery, and other evidences of a once densely 
populated country. About the time of the noon halt, a large pile, 
which seemeii the work of human hands, was seen to the left. It 
was the remains of a three- s>ory mud house, 60 feet square, pierced 
for doors and windows. The walls were four feet thick% and tu\ia^<^ 
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l)j layers ornrad, two feet thick. StanTy made an elaborate sketch 
of I'vtry part; for it was, no doubt, built by the same race that had 
on"o so thickly peoplcil this territory, and ]eft behind the ruins. 

Wo ma<l«* a lon[r iimJ careful search for some specimens of house- 
hold f'lrirturf , or implement of art, but nothing was found except 
the corr.grinder, always met with among the ruins and on the plains. 
The marine shell, cut into various ornaments, was also found here, 
which showed that these people either came from the sea coast or 
irafTiciwed there.. No traces of hewn timber were discoTered; on 
the contrary, the sleepers of the ground floor were round and un- 
l^ewn. They wire burnt out of their seats in the wall to the depth 
of six inches. The whole interior of the house had been burnt out, 
and the wall:^ much defaced. What wrs left bore marks of having 
been gipzed, and on the wall in the north room of the second story 
were tr:u:ed the following hieroglyphics. [Lost.] « 

Where we encamped, eight or nine miles from the Fimoa village, 
we met a Mariropo Indian, looking for his cattle. Thefrank, con- 
fidtnt manner in which he approached \is was in strange contrast 
with that of the suspicious Apache. Soon six or eight of the Pi- 
mos came in at full speed. Their object was, to ascertain who we 
were, and what we wanted. They told us the fresh trail we saw 
up the river was that of their people, sent to watch the movemeats 
of their enemies, the Apaches. Being young, they became much 
alarmed on seeing us, and returned to the town, giving the alarm 
that a large body of Apaches were approaching. 

Their joy was unaffected at seeing we were AmericaDB| and not 
Apaches. The chief of the guard at once despatched news to his 
chief, of the result of his reconnoissance. The town was nine milea 
distant, yet, in three hours, our camp was filled with Fimoa loaded 
with corn, beans, honey, and zandias (w«iter melons.) A brisk trade 
was at once opened. This was my observing night; but the crowd 
of Indians was great, and the passing and repassing, at full speed 
so tonlinuous, thiit I got an indifferent set of observations. 

Th** ramp of iny iK^rty was pitched on the side nearest the town, 
and ^ve SaW the fiisi oi thrso people and their mode of approach. 
It WIS perfectly frank aiid unsuspicious. Many would l^ave their 
parks in our oauip .>nd be ubsont fi r hours, theft seeming to be un- 
known lijiion^ ihr:.;. With the mounted guard, which first visited 
us, wi's ii man on t\.(>t, uia] ht appcraed to k» ;p pace with the 
flecust lioTSi*. Ho wj.^ a \\A\r cut of Licatli when he reached u?, 
but :c)ui) irr('.M:\i: :r, I'^^lus Ic w.i? ; l.e iuli i preter to Juan Antonio 
Lhinas, liiief ( f" th.' Pin..: s. 

W.- \vi.'re t:-ki, -^ -.^i!;-- rrn«\-.l.u!{n!s i.l li.e lijr.c, and invited him 
lo ♦-•■' ol •! :•:'.;. T!-'.- (i\\r\ '.v.s • Ut.fii-.-; •: r:ii»(le bis bright, in- 
U'llij^f: I (v.. Ji^j.li. ;).:il !..» - .-.■;! i\js i ii::'jo. I. i-.-jkcd Inm, among 
other tl.*:;^-. V rii-ii: r\ \\.r :.:i^s c: Vi !.:.;!: wi ii:i.' sctn so many; 
':e s.^ii': iil^ »■ ':;.: -N 5 -vv ! • :! i' i'';lio:- ;::;:;'::;:;f>l ll.viii, '•lh::t in byi:;i.jift 
(K; ■. .VI ; ;• of sr- o. ; ii. ■ bc;u!ty rcsl.li.! i:! n i;rc«.:i spot in the 
HK';. : '.■' ' iiear '...r \ 'r.ro w!. rv we ^\^;', eini.ri: .:t d. All the men 
ill .:'. • '; ;.r; \ ;;'u' c-. -•: [<: !.. r. Sii.^ ,rt c eivcd tlio t.ibutes of !htir 
■■!•. .Mien, i^i 1=1^1, si,^:i'. ": ^'^'■>'.J but g;ivc lio iove or oil;fi fiivor in return. 
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With the exception of the chief, Antonio LIunas, who was 
clad in cast off Mexican toggery, the dress of the men consisted of 
a cotton serape of domestic manufacture, and a breech cloth. 
Their bair was very long, and clubbed up. The women wore 
nothing but the serape pinned about the loins, after the fashion of 
Persico's Indian woman on the east side of the Capitol, though not 
quite so low^. 

■ The camp was soon filed with men, women, and children, each 
with a basket of corn, frijolds, or meal, for traffic. Many had jars of 
the molasses expressed from the fruit of the CereusGi}j;anteus. Beads, 
red cloth, while domestic, and blankets, were the articles demanded 
in exchange. Major Swords, who had charge of the trading duty, 
pitched a tiBmporary awning, under which to conduct the business, 
which had scarcely commenced before this place formed a perfect 
menagerie, into which crowded, with eager eyes, Pimos, Marico- 
pas, Mexicans, French, Dutch, English, and Americans. As I 
passed on to take a peep at the scene, naked anus, hands, and legs 
protruded from the awning. Inside there was no room for bodies, 
but many heads had clustered into a very small space, filled with 
different tongues and nations. The trade w^ent merrily on, and the 
conclusion of each bargain was announced by a grunt and a joke, 
sometimes at the expense of the quartermaster, but oftener at that 
of the Pimos. 

^ November 12. — We procured a sufficiency of corn, wheat, and 
beans from the Pimos, but only two or three bullocks, and neither 
horses nor mules. They have but few cattle, which are used in 
tillage,' and apparently all steers, procured from the Mexicans. 
Their horses and mules were not plenty, and those they possessed 
were prized extravagantly high. One dashing young fellow, with 
ivory teeth and flowing hair, was seen coming into our ramp at 
full speed, on a wild unruly horse, that flew fiom side to side as he 
approached, alarmed at the novel apparition of our people. The 
Maricopa, for he was of that tribe, was without sadille or stirrups, 
^nd balanced himself to the right and left with such ease and grace 
as to appear part of his horse. He succeeded in bringing his fiery 
nag into the heart of the ca*mp. He was immediately offered a 
very advantageous trade by some young officer. H': stretched 
himself on his horse's neck, caressed it tentlerly, at the same time 
shutting his eyes, meaning thereby that no offer could tempt him 
to part with his chargtrr. 

The general gave a letter to Governor Llunas, stating he was a 
good man, and directing all United States troops that might pass 
in his rear to respect his excellency, his people, and their property. 
Several broken down mules were left with him to recruit, for 
the benefit of Cooke's battalion as it passed along. 

To us it was a rare sight to be thrown in the midst of a large 
nation of what is termed wild Indians, surpassing many of the 
Chriiiian nations in agriculture, litile behind them in the useful 
art.*!, and immeasurably before therr- in honesty and virtue. During 
tl.o whole of yesterday, our camp was full of men, women, and 
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eUIdren, who sauntered amongst our packs, unwatched, and not & 
single instance of theft was reported. 

I rode leisurely in (he rear, tlirough the thatched huts of the 
Pimos; each abode consists of a dome-shaped wicker- work, about 
six feet highj and from twenty to fifty feet in diameter, thatched 
with straw or corn stalks. In front is usually a large arbor, on top' 
of which is piled the cotton in the pod, for drying. 

In the houses were stowed watermelons, pumpkin>^, beans, corn, 
and wheAt, the three last articles generally in la/ge baskets* some- 
times the corn was in baskets covered with ea^th, and placed on 
the tops r\i' ihe domes. A few chickens and dogs were seen, but 
no other dnme^tic animals, except horses, mules^ and oxen. Their 
impleiueii^s of husbandry were the axe, (of steel,) wooden hoes, 
sboviis, iind harrows. The soil is so easily pulverized as to make 
the plou|^h unnecessary. 

Sevfial acquaintances, formed in our camp yesterday, were re- 
rognized, and they received me cordially, made sigQ8 to dismount, 
and when I did so, offered water melons and pinole. Pinole U the 
heart of Indian corn, baked, ground up, and mixed with sugar* 
When dJsstilved in water, it affonls a delicious beverage; it quenches ^ 
thirst, and is very nutritious. Their molasses, put up in large jars,' 
hernietically sealed, of which they had quantities, is expressed from 
the fruit of liie Cereus Giganteus. 

A woman was seated on the ground under ihe shade of one of the i 
cotton shr.ds. Her left leg was turked under her seat and her foot 
turned sole upwards; between ht r big toe and the next, was a « 
spindle Vihoul 18 inches long, with a single fly of four or six inches. 
Ever and anon she gave it a twist in a dexterous manner, and at its 
end wa?5 diawn a coarse cotton^ ihread. This was their spinning 
jenny. I«til on by this primnive display, I asked for their loom 
by pointing to the thread and then to the blanket gir«lt^d about the 
woiuau's loins. A fellow stretelied in the dust, sunning himself,"" 
rose »;p leisurely and untied a bundle Which I had supposed to be 
a bow and arrow. Tiiis little package, with four stakes in the 
ground, wms the loom. Hv stretched his cloth and commenced the 
process ol weaving. 

We travi il*'d 15 J miles arifi eneamp»'d on the dividing ground 
belwien tlic Pimos and Maric(»pas. For the whole distance, we 
pa-sed through cultivate(L grounds, over a luxuriantly rieh soil.. 
The ;)iain aj)peare«l to tJrtpnrl in every direction 15 or 20 miles, 
excei'.t in one place about five miles before reaching camp, where 
a low chain of lulls comes in from the southeast, and terminate* 
some miles from the river. The bed of the Gila, opposite* the vil- 
ldf;p, is sai'.I to be dry; the whoK: water being drawn off by the ze- 
q'jias of Ihii Pimos for irrigation; but the dilelies arc lar- ; thaa 
is iM v'tssriry for this purpose, ami tlte water which is not used re- 
turns to the bed of the river with little apparent dimiiiution in il» 
vcluuie. 

Looking fr("m our camp north, 30^ west, you see a great plaia 

with ni'iuntains rising in the distance on each side. This pro>pect 

•tad induced some travellers to venture from here Ia a direct line t(^ 
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Mcynterey in California, but liiore is neither grass nor water on thmt 
passage', aui] thirst ami distress overcame, unduubtedly, thoiie who 
attempttd it. 

In aimosi un opposite direction nortli, 50^ east, there is a gap in 
the mountains through which the Salt river flows tb meet the Gila, 
making with it an acute angle, at a pr'tint ten or fifteen miles dis- 
tant from our camp, bearing' northwest. A little north of emst, 
another »;ap5 l*\enly or tliirty miles distant, shows whore the Rio 
Sa»i Francisco flows into lh« Salt river. From the best informa- 
tion I can qollect, the San Fi'ancisco comes in from the north; its 
Talley is narrow and much cnnone<l; good grass abounds all the 
■way. Le Vonr,oeur, ORe of my party, came down thnt river in 1844 
with a trapping party of forty-eniht men. He states that they were 
inu<:h annciyed the whf)le way by the Apache Indians, a great many 
of whom r<'si«le on that river. Every night they were fired upon, 
and an attempt m^ide to stampede their mules. Many traps were 
stolen, ai]d one of their party, an old man, who had been in the 
mountains forty fivi- years, was killed by the Indians in this expe- 
dition. 

Nej\r the junction of the Gila and Salt rivers, there is a chain of 
low serrate. i hills «'oming in from both sules* contracting theyalley 
considerably. Around the South Spur the Gila turns, making its 
course in a nioie southerly direction. To the east, except where 
the spurs already mentioned protrude, the. plain extends as far as 
the eye can reach. A areat deal of the land is cultivated, but there 
is fiitill a vast portion within the level of the Gila that is yet to be 
put under tillage. The population of the Pimos and Maricopas 
tog»:ther is estimated variously at fron) three to ten thousand. The 
Jir^t is evident!) too low. • 

This peanTuI tind iiulu^trious race are in possession of a beauti- 
.Jul and fertile b;»sin. Living remotr from the civilized world, they 
arr beli^^ni visited by whites, and then only by those in distress, 
to whom lluy generom-ly fijrni>h horses and foo:l. Aguardiente 
(brandy) is known ;imv)Ug tl.rir cliitf men only, and the abuse of 
thi^, i\n(\ the vicfs vvi.ii ii :t entail>, are yet unknown. 

Tlity are wlthoai (»ther religion llr;»n a belief in one grrat and 
OV' r-iuling spiiit. 

Their pea«rfiil dl.^jinsition is not tlu; result of incapacity f^ir war, 
for the) t.n' at :ill tiiuis enabled \o nidi^and vanquish thr Apaches 
in Sittle, antl wiren we jiasscd, they hud just returned Ironi ar: 
<^xj;eil:r,.in ifi \].r A\y,\v.i:K'. ti^uii'^r) to icvcni.';e some tht-tis and fither 
oul ate;, with t 'ivin sc.'lps and ihiiletn prisoners. The prisoner* 
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art solu ii> s:avi.> to tlji* M«\i 

Tl.i' A'l.ii. ( |)ji> o(:tu|iY tiiiit {iiirt of the biisin lyin^ bftwr*pii 
«ii!i:j» 97 iJin! li:i- ii!«.!;iii nl' thi S;tii jivcT, luid all tljul has hreii 
saiil ol I he P'iiii- S; is ,)j;:»ii;;.tb!i :o tlicni. Tliey live in cordial 
ainl'y, and l !iur • ha!)ii>. i^L'rir u!t ur.-, itli^ion, and manuriw-tures, 
arc Mm* >.i:i.i. f:i si-'tiirc, tht) jjrt- li'.ller; tt<eir noses ar»» more 
aqij-.inn , iiml lliiy havi' a niucli readier manner of j^penking and 
aciijig. I noiiit-.l ihrtt luosl of the in^erpi ett^rs of ihe Pimos were 
©1 \hi.i till)-*, ii!.d also liic mun we met with in the spy guard 
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Though fewer in number, they appear to be superior in intelligence 
and personal ajrcarance. 

Don JoEe Ivtessio is their governor^ and, like the governor of the 
Pimos, holds his office by the appointment of the Mexican governor 
of California. The people have no choice in the selection. Both 
these Indians are respectable looking old men^ and seem to be 
really worthy of the trust reposed in them.- 

We had not been long in camp before a dense column of dust 
down the river announced the approach of the Maricopas, some on 
foot, but mostly on horseback. They came into camp at full speed, 
unarmed, and in the most confident manner, bringing water melons, 
meal, pinole, and salt for trade. The salt is taken from the plains; 
wherever there are bottoms whirh have no natural drainage, the 
salt effloresces and is skimmed from the surface of the earth. It 
was brought to us both in the crystallized form, and in the form 
when first collected, mixed with earth. 

My camp was selrcted on thci side towards the village, and the 
constant galloping of horses rendered it difficult for me to take 
satisfactory observations, which I was desirous of doing, as it is an 
important station. When I placed my horizon on the ground, I 
fnund that the galloping of a horse five hundred yards off affected 
the mercury, and prevented a perfectly reflected image of the stars, 
and it was in vain to hope for these restless Mar^'opas to keep 
quiet. News got about of my dealings with the stars^ and my 
tamp was crowded the whole time. 

The latitude of this camp by such observations as th»: Maiicopas 
would allow me to m.ike, was SZ"" 09' 28", and the longitu'le 112^ 
i)V 13". 

.Vovember 13 and 14. — With the morning came the Maricopas 
M'omen, dressed like the Pimos. They are somewhat taller, and 
one peculiarity struck me forcibly, that while \\ic nic-n had aquiline 
noees, those of the women were rutroussca. Finding the trade in 
meal had ceased, they collected in squads about the (Mffirent fires, 
aud made the air rinj^j with their jokes and merry ptrals of laughter. 
Mr. Bestor's 5•pe^tac:le^« were a great soufce of merriment. Some 
of them formed tiie idea that with their aid, he could see through 
their qotton blankets. They wonld shrink and hide behind each 
other at his approach. At hingth, I plai:ed the spt'CtacliiS on the 
imse of an old woman, who became acquainted with their use and 
txp'aiued it t^^ the olhors. 

We were notified that a long journey was to bi» made without 
fjij^lmg waU-r, (lo cut off an elhow in the river,) arid the (iemanti for 
gourds was much greater than tin- supply. One larj:** iJiourd cost me 
!oi!: strings of t'lass beads, whicii v. j^s thoupj-t a iiigh priir. The 
iiitrrpretor who guided us to the Casa Moiil(Ziiraa, on the north 
.^!<!e of the Gila, sfiii! that on the Salt river, about a duy "> j^mrney 
huA a half, there was one of those bnililings standing, complete in 
Mil respects exr,»»pt tlio floors and roof. lit* s.-ud it Wii* very large. 
wvi; iM'n.^ti:ul <:hiZr'ii wall; that the fjoStt ps of the men employecl 
Hi !iu 'l<!i;i|; \\\r house could yet be Si-tn in the ado-jp, and that the 
iuipiLsion v^'us that of a nuked foot. Whenever a rain comes^ the 
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Indians resort to these old houses to look for trinkets o{ shell;?] 
and a peculi.^'* n^reen stone which I think is nothing more than 
verde antique. 

At 12'o'clock, after giving our horses a last watering, we started 
off in a southwestern direction to turn the southern foot of the 
range of hills pointing to the Salt river. Five miles brought us 
into a grove of the Cereus, which had yielded a plentiful supply 
of fruit to the Indians. Our way was over a plain of granitic 
sand ascending gradually and almost imperceptibly. After leav- 
ing the Cereus, there was no growth except the Larrea Mexicana, 
and occasionally, at long intervals, an accacia or inga. 

We travelled till long after dark,.and dropped down in a dust 
hole near two large green-barked acacias. There was not a sprig 
of grass or a drop of water, and during the whole night the mules 
kept up a piteous cry for both. 

There was nothing but the offensive Larrea, which even mules will 
not touch when so hungry as to eat with avidity the dry .twigs of 
all other shrubs and trees. As soon as the moon rose, at 3, a. in.. 
the bugle sounded to horse, and we were up and purpling our way. 
A little after sunrise, we had passed the summit and were descend- 
ing towards the Gila. This summit was formed by a range of 
granite hills running southeast, and standing in pinnacles. 

As the sur^ mounted, the mirage only seen once before since 
leaving the plains of the Arkansas, now began to distort the dis- 
tant mountains, which everywhere bounded the horizon into many 
fantastic shapfis. The morning was sharp and bracing, and I was 
excessively hungry, having given my breakfast, consisting of two 
biscuits to my still mori; hungry mule. I was describing to Mr. 
Warner how much more pleasant it would be to be jogging iiito 
Washington after a fox hunt, with the prospect of a hot breakfast, 
when up rose to our astonished view, on the north side of the Gila, 
a perfect representation of thtj capitol, with dome, wings, and 
portico, all coraplftc. It remained for full twenty minutes witii 
its proportions and outline perfect, when it dwindled down into a 
distant butte. 

We went on briskly to the Gila, Whose course, marked by the 
green cot^on-woo(l, couM be easily traced. It looked much nearer 
than it really was. We reached it after making forty miles from 
our camp of yesterday. 

Our poor brutes were so hungry they would drink no water, but 
fell to work on the young willows and cane. After letting them 
bite a few minut< s we moved down the river five miles further, to 
a large and luxuriant patch of paspalum grass, shaded by the 
acacia and prosopis. 

My eyes becoming; sore with dubt, I took a large object for ray 
southern star to night, the planet Saturn. 16 circum-meridian alti- 
tudes of Saturn and 9 altitudes of Polaris give the latitude of tiii- 
camp 35° 59' 22'', and the longitude given by the chronometer is 
112° 60' 01". 

Jfovtmher 15. — In the morning the gi neral found the mules so 
much worsted by the 45 miles journey, without food or water, that 
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he is determined to remain for the day. Most of the mules belon^ring 
to my party have travelled 1,800 miliv^, aImo?t continuously. Two 
or three times they have all appfareii on the eve of death; but a 
mule's vitality recuperates when life seems to be almost extinct, so 
I am in hopes the day's rest will revive them suffic:ienlly to en.ible 
!hem to undertake what will be the most distrtissing part oi the 
journey. From information tolUcted from the Indians and others, 
it appears that we shall meet with no more grass from this spot to 
the settlements, estimated 300 miles distant. 

This has been a gloomy da\ in the dr?goon camp. The Jornada 
cost them six or eight mult?, and those which have survived give 
.ittle promise r-f future servire. The howi zors make severe 
dr'uUghts on them. Yesterday, within iive miles of the rivi^r, Lieu- 
tenant Davidson was obliged to hitch his private mules to them. 
An order has been given to-day to dismount one- half the command 
and reserve the animals for paikine^. 

From all accounts there is no difficulty in followinj; the route of 
■ he river from camp 97 to this place, and the journey is but a'trifle 
loHiTer; I would, therefore, recommtnd parties in our rear to get a 
Coco Maricopa guide and keep the river. 

The remains of an ol ! zequia crossed our trail, and the plains 
.nre covered with broken pottery. About us there are signs of 
modern Indian tenement<>,.and the zequia may possibly have been the 
'.vnrk of their hands. We know the Maricopa** have moved giadu- 
'lily from the gulf of California to their present location, in juxta- 
pnsirion with the Pimos. They were found so late as the year 1826, 
at the mouth of the Gila; ami J)r. Anderson, who passed from So- 
nom to California in 1828, found them, as near as we could leckon 
from liis notes, about the place we are now encamped in. Ttie shells 
round to day were, in my opinion, evi«*- nily brouj^ht by tht» Marico- 
oas irom the sea. Tiioy di^'^ir froui th-.i-i' we found amonnr the ruins. 

Observed for time to ni? ht md n^t. ined the ratt^s of ray ch ono- 
nuilcrs;. that of chronouieter No. 783, 12.v. per day, showing a very 
Ka:iii{ae!ory consistency in rate since leaving the mountains. 

Xovember 16. — The valley on the south side continues wide, 
^r.fl shows continuously the marks of former cultivation. On the 
rjorth sifte the hills run close to the river. 

After making ten miles we came to a dry creek, coming from a 
oJain reaching far to the south, and then we mounted the table 
lunds to avoi<l a bend in the river, made by a l(>w chjiin of blark 
hills coming in from the southeast. The tah'c l-^nd wassinvved 
■vith fragments of black b-isalt, interspersed with aoa'e, chaK'edoriy, 
■'ilrified quartz, and cnrbonaie of lime. About the suuimit v/as x 
BT.t'Und of granite boulders, blackened by augite, und rovered with 
■.i!iknown characters; the work of humnn hands. These have -veeu 
; {'|jl»^(l. On the ground near by were also traces of some of the 
!it;'.:rf'S, showing some of the hieroglyphics, at least, to have been 
•hif work of mi.der?! Indians. Otheis were of undoubted antiquity, 
ntu! the signs and symbols intended, doublles.s, to commemorate 
.^om** great event. One stone bore on it wiiat might be taken, W'th 
I little stretch of the imaginatior, to be a mastodon, a horse, a dog, 
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mounted to the table land, and hi 12]^ o'clock stopped to graie 
our horses at a little patc)i of dried spear grass. Leaving this, the 
ground, as far as the eye could reach, was sirrwed with the black, 
shining, well rounded pebbles. The Larrea tv(>ii was scarcely seeny 
and dreariness seemed to mantle the earth. The nrroyo by which 
we descended to the river was cut from a bed rf reddish pebbles 
20 or 3v) feet deep, and as we nearcd the river they were soldered 
together in a conglomerate of which lime was the cement. 

We saw to-day on the rocks, other rude carvings of the Indians, 
but their modern date was apparent. 

To-day there was a dead calm, about meridian intensely hot, and 
the dust rose in volumes as our party advanced. 

We found the river spread over a p;reater surface, about 100 
ards wide, and flowing gently along over a sandy bottom, the 
anks fringed with cane, willow, and myrtle. 

Last night 1 look an involuntary plunge into it, fur my mule 
sunk is a quick sand, while I was searcl ing ior a place to cross my 
party. To-night I took a swim,Lul found the Waters disagreeably 
cold. 

The chain of broken hills still continued on the uorih side, and 
when near our camp of this date, circled in an amphitheatre, with 
its arch to the north. The basaltic columns, rising into the shape 
of spireh, domes, and towers, gave it the wppcarunce, as we ap- 
preached, ot a vast city on the hills. The disiance of the crown 

of this amphitheatre, determined by anguliilion, i.^ miles, and 

Francisco iniorms me, that against its nortii b.ise the Coh^iado 
strikes. So at this point, vfhicii is about six m.ks below our camp 
of this date, the Gila and Colorado must iic near together. The 
hills and mountains appeared entirely destitute of vegeialion, and 
on the plains could be seen, only at long intervals, a few stunted 
tufts of latrea Mexicana, and wild wormwood, artt-niisia eana. 

Jfovember 19. — The table lands were the same as those described 
yesterday, but the valley widens gradually, and ior most of the 
way is six or eight miles wide, and the soil exc'elUnt. Some ce- 
mains of former settlements in broken pottery, corn grinders, &c.; 
but much fewer in number than above. Nini miles fiom rnmp a 
spur of mountains of an altered siticious sandstonw came in iroin 
the southeast, sharp as the edge of a case knife, and bhooting into 
pinnaelts. At their base we passed for half a n»ile over the sharp 
edges of a red altered stindstone, dipping southwest about 80^, in- 
deed nearly vertical. 

On this spur was killed a mountain sheep, one of a large flock, 
from which we named it Goat's spur. We encuinpetl on an is\ind 
where the valley is contracted by sand bultes in what had been 
very recently the bed of the river. It was overurown with willow, 
cane, Gila grass, flag grass, &c. Tne ))Ools in the oNi bed 
of the river were full of ducks, and all night the swan, 
brant, and geese, were passing, but tliey were as shy as if they had 
raceived their tuition on the Chesapeake bay, where they are con- 
tinually chased by sportsmen. The whole island was tremulous 
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irith the motion of the mules grazing, and my ohseryations were, 
therefore, not very satisfactory. 

11 circura-meridian altiturles of Procyon, anrl 12 altitudes of Po- 
larif!, give the laiitiide of the camp 32® 43' 38". 

^Yovember 20. — The table lands were of sand, and the bottom of 
the river coii«.tantly received deposites from them, which changed 
its be<i frequently, as mi^ht be seen from the different growths of 
cotton wood marking the old land. Our road, about five miles 
from last night's camp, was traversed by a spur of coarse grained 
granite underlaid by old red sandstone dipping some 80® to the 
south arid west. The direction of the spur was nearly parallel to 
those before noted,. northwest and southeast, which is the direction 
of the axis of the maximum elevation of most of the mountains 
traversing the course of the Gila. 

Onr camp was pitched on a little patch of grass two miles from 
the rivt*r; night came on before the horses reached it, and they were 
without water for twenty-four hours; there was a pond near the 
camp, but so salt that the horses could not drink it. 

At noon, the thermometer was 74®, at 6, p. m., 52®, and at 6 
o'clock the next morning, 19®, which has been about the average 
range of temperature fer the last two weeks. 

November 21. — To-day we marched only eight and a half miles, 
and halted for a patch of grama, which was an agreeable and bene- 
fit'ial change to our mules, which had been living on cane and wil- 
low for some days past. 

The plains are now almost entirely of sand, and composed of 
sandy and calcareous loam with iron pyrites and common salt, 
covered sparsely with chamiza, Larrea Mexicana, and a shrubby 
species of sage. 

I observed at night for latitude and time, and there bei.ig two 
occultations of Jupiter'^ satellites, I was tempted to observe them 
'with our inferior telescope, which only gave us another proof of 
its uselessness for the purpose. 

Jfovember 22. — Mr. Warner and I started before the advance 
sounded, and climbed the sharp spur of a continuous comb of moun- 
tains coming from the southeast, to try if we could see the Colorado 
of the west. The mountains rose abruptly from the plains as they 
mostly do in this region, resembling in dppearance large dykes ter- 
minating at top in a sharp ridge which a man could, atf any part, 
straddle. They were of hard granite, pepper and salt colored| 
traversed by seams of white quartz. This spur gives the river 
Gda quite a bend to the north, and from that point to its mouth, 
wtiich we reached at night, the river is straight in its general 
direction; but its course is crooked and dotted with sandbars, by 
incursions from the sandhills which now flank both its (ides. The 
sand is brought down by the winds from the valley of the Colorado. 
Its volume seemed, I think, a little diminished, probably absorbed 
by the sand. 

The i.ay was warm, the dust oppressive, and the march, twenty- 
two miles, very long for our jaded an«l ill-fed brutes. The gene- 
rat's horse gave out, and he was obliged to mount his mu\e. 
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Most of the men were on foot, and a small party, composed 
chiefly of the general and staff, were a long way ahearl of ihc 
slrafig'ing column, when, as we approached the end of our day's 
journey, every man was straightened in his saddle by our suddenly 
falling on a camp which, from the trail, we estimated at 1,1)00 men 
who must have left that morning. Speculation was rife, but we 
all soon settled down to the opinion that it was General Castro and 
his troops^ that he had succeeded in recruiting an army in Sonora, 
and was now on his return to California. Carson expressed the 
belief that he must be only ten miles below, at the crossing. Our 
force consisted only of 110 men. The general decided we were 
too few to be attacked, and must be the aggressive party, and if 
Castro's camp could be found, that he would attack it the moment 
night set in, and beat them before it was light enough to discover 
pur force. 

The position of our camp was decided, as usual, with reference 
to the grass. The lives of our animals were nearly as important as 
our own. It was pitched to-day in a little hollow encircled by a 
chain of sand hills, overgrown with mezquitc. 

The sergeant of the general's guard was behind, his mule having 
broken down; and when he came in reportel having seen tnvo In- 
dians about five miles back. For a short time we supposed this 
immense trail was a band of Indians returning from a successful 
marauding expedition in Sonora or California; but this conjecture 
was soon dispelled by the appearance of a mounted Mexican on i 
sand butte overlooking our camp, who, after taking a deliberate 
survey, disappeared. The camp was arranged immediately for de- 
fence, and a cordon of sentinels stationed on the sand hills. 

The two howitzers did not arrive till nine o'clock, and the officer 
in charge, Lieutenant Hamrr.ond, reported he lad seen large 
lires to the right, apparently five miles distant, on the opposite side 
of the Gila. 

The general said it was necessary for him to know who occupied 
the camp, its force, character, and destination. 

He ordered me to take my party and fifteen dragoons, for the 
purpose of reconnoitring. After beating about in the mezquite 
for some time, we struck a slough of the Gila, where grew some 
tall willows. Up o.ie of these I sent a dragoon, who saw no fire, 
but whose ears were gladdened by the neighing of bores. He slip- 
ped down the tree much faster than he climbed it, quite enchanted 
with the hope of exchanging his weary mule for a charger. Instead 
of reporting what he had seen, he exclaimed, *'Yes, sir, there are 
enough for us all." "Did you see the fires?" ^<No! but they arc 
all on horses; I heard them neighing, and they cover much ground." 
He pointed in the direction, and after proceeding a short distance, 
we all heard distinctly the noise of the horses, indicating a large 
number. 

Silence was enjoined, and we proceeded stealthily along for lome 
time, when a bright fire blazed before us. I halted the guard, and 
with two dragoons, Londeau and Martinez, proceeded unobserved 
until within a few feet of the fire. Before it stood an armed Mex- 
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ican. I sent Lcndesu nnd Martinez Avitli orders to assume the oc- 
cupation of trappers, and a:i':ertain whotii, and what, the aian 
guarded. The conference wasshort; other Mexicaas advanced, and 
I sent in man for man. It wys not Castro as we cx-pected, but a 
party of Mexicans with 500 horses from California, on their way 
to Sondra for the benefit of Castro. 

I took the four principal men to the general, at:d Itft a guard to 
watch the camp and see that no attempt w;is made to escape. The 
men were examined separately, and each gave a diifcrent account 
of the ownership and destinati'<n of tiie horsts. 

The chief of the party, a tall veneraBle looking man, r^prcseatod 
himself to be a poor employe of several rich men engaged in sup- 
plying the Sonora market with horses. We subsequently learned 
that he was no less a personage than Jose Maria Lcguna, a colonel 
in tlic Mexican service. 

JVovembtr 23. — We did not move camp to day, in order to make 
a refit from last night's capture, and give our mules an opportu- 
nity to pick what little grass they could before taking the desert 
of 90 miles, which lies on the other side of the Colorado, and be- 
tween us and water. 

Warner, Stanly, and myself, saddled up to visit the junction of 
the Gila and Colorado, which we found due north from our camp, 
and about a mile and a half distant. The day was stormy, the 
wind blowipg fiercely from the north. We mounted a butie of 
feldspathic granitey and, looking 25^ east of north, the course of 
the Colorado was tracked by clouds of fl)ing sand. The Gila 
comes into it nearly at right angles, and the poi:)t of junction, 
strangely chosen, is the hard butte through wh'uh, With their 
united forces they cut acanon, and then llo"*v offiluc magnetic west, 
in a direction the resultant due to the rclaLive sirenv:lh of the 
Tivers. 

The walls of the canon are verticcH and about 50 feet hii;li, and 
1,000 feet long. Almost before er.tering thi i:ni"ii;nj in descending 
the Gila, its sea-green waters are lost in the cluoiiin inlonul hue of 
the Colorado. For a.tlisiance oi thr^.*- dt four r.iilcs hilow the 
junctioB, the river is perfectly straij/nt, ;i' -I j.bo'it (300 f;:ct wide; 
and ap at least to this point, there is liUli? df'.ibl iL-it {\w. C ^lo- 
rado 18 always navij^able for steamboats. Ab-n;, i!i»^ Coloi.iilo is 
:ull of shifting s:»ndbars, but is, no d(ju!)t, to ;i ^r :it ixUwi .- ;i<- 
.-eptible of navigation. 

The Gila, at ccrtaiii sta;^cs, miq;ht be n:'.vi:; i{ -.1 \ip lo i-.o riia- s 
village, and possibly v.-ith suir.ll flat boat?: ;i' r.-l s*.i_^ .: of v.':'f':. 

Near the juncticn, o;i 'tLe norMi sitir, ;.ri- ili ii..;..:;.:^ v.; a-i oid 
'S['rLinish church, built near tin bctiiir.ir.^- r.f \h:* Inli c. ;itiir\ . I.y 
the renowned mis^iona y, Fa 'her Kino. T'iC nl '. :. .vu-; «. Nc-^u.- 
anv sacked by thf IndiK!!S, i-ud the i?i!.. ■ ".t.:. ! i :.i. i.:u: r|cir:l cr 
diiVen off. It will jToSaMy )•! b?' the- r- ..i ')/ .. i>j cf w. iMl 
a.Ml impoitance, mcisl (.i" lliti i./n-.-r-il -.ni :;:. j'...::-'. • *" i' a \....i r\- 
:■.::.- 1 of cnun*ry btin^ «;r..i» '.".I by 1; f tuo rw ;-. ',. lir- ^irr..-- [i ; tv: 
^::r. : i^li which th*y h.P'e c\\\. 'ha'r: pii-- ';..:■ '^ i-^''- •::';:'■? t;..'ii w :.:;!« 
■:i kiv'th. The Giia Ojh:*- fl-^v/cl to ;hc r-:oull:, ais'l t::c CoIolvaIo 
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to the north of this buttc, and the point of junction was below. 
Whiit freak of nature united iheir elTorts in forcing the butte, is 
difficult To say. During freshetSi it is probable the rivers now dis- 
charge their surplus waters thrr: i^^.j these old channels. Francisco 
inforios me that the Colornciw, seven day's travel up from the butte, 
continues pretty much as we saw it. , 

There a cajion is reached, impassable for horses or canoes. The 
cduutry between is settled by the Coyoiaros, or wolf-caters, cochin- 
ears, dirty fellows, Tontcars, or fools, and the Garroteros, or 
club Indians. These cultivate melons, beans and maize. 

On our return we met a Mexican, well mounted and muffled in 
his blanket. I asked him >vhere he was going; he said to hunt 
horh'cs. As he pissed, I observed in each of his holsters the neck 
of a bottle, Mud on his croup a fresh made sack, with other evideuces 
of a prepctiatiou for a journey. Much against his taste 1 in- 
vited him to follow me to camp; several times he begged me to let 
him go for a momtnt, that he would soon return. His anxiety to 
be released inirta?cd my determination not to comply with his re- 
quest. I took him to (iciieral Kearney and explained to him the 
suspicious circumstances under which I had taken him, and that 
his capture would prov*; oi some importance. He was immediately 
searched, and in his wallet was found the mail from California, 
which was of course opened. 

Amr)ng the letters wa^l one u'ldressed to General Jose Castro, at 
Alta, one to Antonio Castro, .ind others to men of note in Sonora. 
All suspected of relating to public affairs were read, and we ascer- 
tained fromtiiem that a counterrevolution had taken place in Cali- 
fornia, that the Americans were expelled from Santa Barbara,. 
Puebia dc los Angties, and other places; and that Robid«*aux, the 
brother of our interpreter, who had been appointed alcalde by the 
Americans, was a piisoncr in j«il. They all spoke exullingly of 
having thrown off *'thc detestable Anglo- Yankee yoke," and con- 
gratulated themselves that the tri color once more floated in Cali- 
i'ornia. 

Captain Flores was named as the general and governor, pro tcm.* 
and the enthusiasm of the people described as overflowing in the 
cause of emancipation from the Yankee yoke. One letter gave a 
minute and dt^ailed account of a victory stated to have been ob- 
tained over the Americans. It stated that 450 men landed at San 
Pedro, and wore met, defeated, and driven back to the fort at San 
Pedro. This last was attributed by us to Mexican braggadocio, as 
it is usual with them to represent their defeats as victories; but 
that there was a disturbanci^ of a serious kind in tl'e province, we 
could not doubt, from the uniformity of the accounts on that head. 
\Ve also learned that the horses captured were in part for General 
Castro. Nothing more was wanting to legitimize our capture, and 
Captain Moore was directed to remount his men. 

The letters conlriined precise information, but being dated so far 
back as the lOth October, left us in great doubt as to the real state 
of alfairs in California, and the Mexicans played their parts so 
dexterously, it was not in our power to extract the truth from ihem. 
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One of the party, who had received some little favor from CarsoD 
in California, was well plied with brandy, but all that could be 
extorted from him was the advice that we should not think of going 
to the Put*bla with our small force, counsel that our friend soon 
learned we had not the slightest intention of following. 

The position of our camp, al^ut one mile and a half south of 
the junction of the Colorado and Gila rivers, determined by 12 
circum-meridian altitudes of Sirius, 6 of Saturn, and 12 altitudes 
of Polaris, is latitude 32"" 42' 09''. The longitude by one set of 
lunar distances, £. and W., 114"" 37' 09", which agrees with the 
chronometric determination of the same place, determined by 
assuming the longitude of San Diego to be 117^ 11'. 

The clouds, together with my military duties, interfered with 
taking a more elaborate set of lunar distances. An inspection of 
the individual observations for latitude will show that the latitude 
of the camp may be relied on, but I regret it was not in my power 
to measure the exact distance of our camp from the mouth of the 
Gila. 

At night, passing my arm over the surface of the fur robe in 
which I was enveloped, electric sparks were discharged in such 
quantities as to make a very luminous appearance, and a noise like 
the rattle of a snake. 

J^ovember 24. — We visited the camp of our Mexican friends, 
whom the general determined to release, and found there was a 
woman with the party in the agonies of childbirth. She was at 
once furnished from our stores with all the comforts we possessed. 
This poor creature had been dragged along, in her delicate situa- 
tion, over a fearful desert. 

The captured horses were all wild and but little adapted for im- 
mediate service, but there was rare sport in catching them, and we 
saw for the first time the lazo thrown with inimitable skill. It is 
a saying in Chihuahua that ^^a Californian cttti throw the lazo as 
well with his foot as a Mexican can with his hand,'' and the scene 
before us gave us an idea of its truth. There was a wild stallion « 
of great beauty which defied the fleetest horse and the most ^expert 
rider. At length a boy of fourteen, a Californian, whose graceful 
riding was the constant subject of admiration, piqued by repeated 
failures, mounted a fresh horse, and, followed by an Indian, 
launched fiercely at the stallion. 

His lariat darted from his hand with the force and precision of 
a rifle ball, and rested on the neck of the fugitive; the Indian, at 
the same moment, made a successful throw, but the stallion was 
too stout for both, and dashed off at full speed, with both ropes 
flying in the air like wings. The perfect representation of Pega- 
sus, he took a sweep, and followed by his pursuers, came thunder- 
ing down the dry bed of the river. The lazos were now trailing 
on the ground, and the gallant young Spaniard, taking advantage 
of the circumstance, stooped from his flying horse and caught one 
in his hand. It was the work of a moment to make it fast to the 
pommel of his saddle, and by a short turn of his own horse, he 
threw the stallion a complete somerset, and the game was secure. 
7 
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We travelled over a sandy plain a few miles, and descended into- 
the wide bed of the Colorado, overgrown thickly with mezquite, 
willow, and cotton ;wood; after making about ten miles, we en- 
camped abreast of the ford on a plateau covered with young wil- 
lows, of which our horses were to lay in a sufficient supply to last 
them over the desert. Since writing the above, we have found a 
good patch of grass, and our people have^ been ordered to cut a 
ration for each mule to carry along. 

The night was excessively cold and damp, and in the morning 
our blankets were covered with a little dew. For the first time, 
the bugle calls were distinctly reverberated, showing the atmos- 
pheric change as we approach the coast and descend into the 
neighborhood of the sea level. In New Mexico, even when sur- 
rounded by hills and perpendicular walls, the report of fire arms, 
and the sound of the bugle, were unattended by any distinct echo. 
The reports were sharp and unpleasant, not rounded, as here, by 
the reverberation. 

The country, from the Arkansas to this point, more than 1,200 
miles, in its adaptation to agriculture, has peculiarities which must 
forever stamp itself upon the population which inhabits it. All of 
North Mexico, embracing New Mexico, Chihuahua, Sonora, and 
the Californias, as far north as the Sacramento, are, as far as the 
best information goes, the same in the physical character of it» 
surface, and diflfer but little in climate or products. 

In no part of this vast tract can the rains from Heaven be relied 
upon, to any extent, for the cultivation of the soil. The earth is 
destitute of trees, and in great part also of any vegetation what- 
ever. 

A few feeble streams flow in different directions from the great 
mountains, which in many places traverse this region. These 
streams are separated, sometimes by plains, and sometim'es bj 
mountains, without water and without vegetation, and may be 
called deserts, so far as they perform any ustful part in the suste- 
nance of animal life. 

The cultivation of the earth is therefore confined to those nar- 
row strips of land which are within the level of the waters of the 
stre:.m8,*and wherever practised in a community with any success, 
or to any extent, involves a degree of subordination, and absolute 
obedience to a chief, repugnant to the habits of our people. 

The chief who directs the time and the quantity of the precious 
irrigating water must be implicitly obeyed by the whole community. 
A departure from his orders, by the waste of water, or unjust dis- 
tribution of it, or neglect to make the proper embankments, may 
endanger the means of subsistence of many people. He must 
therefore be armed with power to punish promptly and immediately. 

The profits of labor are too inadequate for the existence of 
negro slavery. Slavery, as practiced by the Mexicans, under the 
forM r>f peonage, which enables their master to get the services of 
the adult while in the prime of life, without the obligation of rear- 
ing him in infancy, supporting him in old age, or maintaining his 
family, affords no data for estimating the profits of slave labor, ts 
it exists in the United States. 
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No one who has ever visited this country, and who is acquainted 
-with the character and value of sjare labor in the United States, 
-would ever think of bringing his own slaves here with any view to 

Srofit, much less would he purchase slaves for such a purpose, 
'heir labor here, if they could be retained as slaves, among peons, 
nearly of their own color, would never r^pay the cost of transport- 
ation, much less the additional purchase money. 

I made many inquiries as to the character of the vast region of 
country embrarted in the triangle, formed by the Colorado of the 
west, the Del Nojrte, and the Gila; and the information collected, 
will, at some future time, be thrown into notes {Or the benefit of 
future explorers, but are not given in this work, as I profess to 
wiite only of what I saw. 

From all that I learn, the country does not differ materially in 
its physical character from New Mexico, except, perhaps, being less 
denuded of soil and vegetation. The sources of the Salinas, the 
San Francisco, ^zul, San Carlos, and Prieto, tributaries of the Gi- 
la, take their rise in it. About their head waters, and occasional- 
ly along their courses, are presented sections of land capable of ir- 
rigation. 

The whole extent, except on the margin of streams, is said to be 
destitute of forest trees. The Apaches, a very numerous race, and 
the Navajoes, are the chief occupants, but there are many mir.or 
bands, who, unlike the Apaches and Navajoes, are not nomadic, 
but have fixed habitations. Amongst the most remarkable of these 
are the Soones, most of whom are said to be Albinos. The latter 
cultivate the soil, and live in peace with their more numerous and 
savage neighbors. 

Departing from the ford of the Colorado in the direction of So- 
nora, there is a fearful desert to encounter. Alter, a small town, 
with a Mexican garrison, is the nearest settlement. 

All accounts concur in representing tbe journey as one of ex- 
treme hardship, and even peril. The distance is not exactly known, 
but it is variously represented at from four to seven days' journey. 
Persons bound for Sonora from California, who do not mind a cir- 
cuitous route, should ascend the Gila as far as the Pimos village, 
and thence penetrate the province by way of Tucson. 

Jfovember 25. — At the ford, the Colorado is 1,600 feet wide, an J 
flows at the rate of a mile and a half per hour. Its greatest depth 
in the channel, at the ford where we crossed, is^four feeU The 
banks are low, not more than four feet high, and, judging ftortl iu^ 
dicatio#, sometimes, though not frequently, overllowed. Irs gen- 
eral appearance at this point is much like that of the Arkansas 
with its turbid waters and many shifting sand islands. ' 

The ford is entered at the lower extremity of the plateau upon 
which we encamped, and leads down the river, crossing three sand 
islands, which we sketched, but as they are constantly shifting 
the sketch will perhaps afford no ^'uiHe to the traveller, and may 
even lead him into error.. Thty are therefore not furnished. The 
fosd IB narrow and circuitous, and a few feet to the right or left 
sets a horse afloat. This happened to my own horse. 
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Report makes the distance of the mouth of the Colorkdo, from 
the crossing:, eighty miles, but unless the river is very crookedithis 
cannot be; Lieut. Hardy, of the royal nayy, determined the month 
to be in latitude 31® 51" north, and longitude 114° 1'. 

The growth on the river bottom is coiton-wood, willow of differ- 
'ent kinds, equisetum hyemale, (scouring rush,) and a nutritious 
grass in small quantities. 

After crossing, we ascended the river three quarters of a mile, 
whe^e we encountered an immense sand drift, andTfrom that point 
until we halted, the great highway between Sonora and California 
lies along the'foot of this drift, which is continual!} but slowly 
encroaching down the valley. Prosopis glandulosa, wild sage, and 
ephedra compose the growth; the first is luxuriant. 

We halted at a dry arroyo, a few feet to the left of the road 
leading into the Colorado, where there was a hole five or si^ feet 
deep, which by deepening furnished sufficient water for the men. 

We are yet, by the indication of the barometer, but 20 or 30 feet 
above the river, and where the sands from the desert to the north 
have not encroached, the soil appears good. There are remains of 
zequias about five miles back, and where we halted, the remains of 
Indian settlements, but it is probable the water has been cut off by 
the drift, and cannot now be Drought from the river above. 

I made observations, at night for time and latitude, and found the 
position of the place to be north latitude 32® 40' 22", and longitude 
114® 56' 2S'', west of Greenwich. 

We tied our animals to the mezquite trees, f Prosopis glandulosa,) 
and remarking on the way that they showed an inclination to eat 
the bean of this plant, we sent the men to collect them; the few 
gathered were eaten with avidity. 

November 26. — The dawn of day found every man on horseback 
and a bunch of grass from the Colorado tied behind him on the 
cantle of his saddle. After getting well under way, the keen air 
at 26^ Fahrenheit mside it most comfortable to walk. We travelled 
four miles along the sand butte, in the same direction as yesterday, 
about south 75® west, (magnetic;) we mounted the buttes and found, 
after a short distance, a firmer footing covered with fragments of 
lava, rounded by water, and many agates. We were now fairly 
on the desert. 

Our course now inclined a few degrees more to the north, and at 
10, a. m., we found a large patch of grama, where we halted for an 
hour, and then pursued our way over the plains covered with frag- 
ments of lava, traversed at intervals by sand buttes, untiP4, p. m., 
when, after travelling 24 miles, we reached the Alamo or cotton- 
wood. At this point, the captured Spaniards informed us, that 
failing to find water, they had gone a league to the west, in pur- 
suit of their horses, whtre they found a running stream. We ac- 
cordingly sent parties to search, but neither the water nor their 
trail could be found. 

JKcitb(:r was there any cotton-wood at the Alamo, as its name 
would signify; but Francisco said that it was nevertheless the place, 
he tree having probably been covered by the encroachments of the 
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stndf which here terminates in a bluff 40 feet higkf making the arc 
cf a- great circle convexing to the north. 

Descending this bluff, we found in what had been the channel of* 
m streanii now overgrown with a few ill-conditioned *ipezqaite| a 
large hole where persons had evidently dug for water;'. It was ne- 
cessary to halt to rest our animals, and the time was 'occupied in 
deei^ening this hole, which after a strong struggle, showed signs of 
water. An old champagne basket, used by one of the offcers as a 
pannier, was lowered in the hole, to prevent the crumbling ef. the 
sand. After many efforts to keep out the caving sand, a basket- 
work of willow twigs eff^ted the object, and much to the joy of 
all, the basket, which was now 15 or 20 feet below the surface, 
filled with water. The order was now given for each meu to draw, 
a camp-kettle of water, and Captain Turner was placed in charge 
of the spring, to see fair distribution. 

When the messes we^e supplied, the firmness of the baixks gave 
hopes that the animals might be watered, and each party was noti- 
fied to have their animals in waiting; the important business of 
watering then commenced, upon the success of whicC depended the 
possibility of their advancing with us a foot further. 

Two buckets fpr each animal were allowed. At 10, a. m., when 
my turn* came, Captain Moore had succeeded, by gre^it exertions^ 
in opening another well, and the one already opened began to flow 
more freely, in consequence of which, we could afford to give each 
animal as much as it could drink. The poor brutes, none of which 
had tasted water in forty-eight hours, and some not for the last 
sixty, clustered round the well and scrambled for precedence. 

At 12 o'clock I had watered all my animals, thirty-seven in num- 
ber, and turned over the well to Captain Moore. 

The animals still had an aching void to fill, and all night was 
heard the munching of sticks, and their piteous cries for more con- 
genial food. 

Jfovtmher 27 and 28. — To-day we started a few minutes after 
sunrise. Our course was a winding one, to avoid the sand-drifts. 
The Mexicans had informed us that the waters ef the salt lake^ 
some thirty or forty miles distant, were too salt to use, but other 
information led us to ihink the intelligence was wrong. We ac- 
cordingly tried to reach it; about 3, p. m., we disengaged ourselves 
from the sand and went due (magnetic) west, over an immense 
level of clay detritus, hard and smooth as a bowling green. 

The desert was almost destitute of vegetation, now and then an 
Ephedra, (Euothera, or bunches of Aristida were seen, and occasion- 
ally the level was covered with a growth of Obione canescens, and 
a low bush with small oval plaited leaves, unknown. 

The heavy sand had proved too much for many horses and some 
mules, and i.ll the efforts of their drivers could bring them no far- 
ther than the middle of this dreary desert. About 8 o'clock, as 
we approached the lake, the stench of dead animals confirmed the 
reports of the Mexicans and put to flight all hopes of our being 
able to use the water. 

The basin of the lake, as well as I could judge at night, is about 
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three-quarters otii'mile long and half a mile wide. The water had 
receded to a ^(H>1,' diminished to one half its size, and the approach 
to it was throttgh a thich soapy quagmire. * It was wholly unfit for 
man or brutey'^nd we studiously kept the latter from It, thinking ' 
that the usV ofit would but aggravate their thirst. 

One oT'i^o of the men came in late, and, rushing to* the lake, 
threw themselves down and took many swallows before discovering 
their jmis\'ake; but the effect was not injurious except that it in- 
crea;Sed*Aeir thirst. 

AlHhe point where we left the sand, sketches were taken of the 
objects by which our pilot wended his*way; these may serve to 
g^nde future travellers. From this point the traveller may go di- 
rectly to the gap exhibited in the sketch, nearly magnetic west, 
through which the trail passes. 

A few mezquite trees and a chenopodiaceous shrub bordered the 
lake, and on these our mules munched till they had syfficiei^tly re- 
freshed themselves, when the call to saddle was sounded, and we 
f roped silentljuour way in the dark. The stoutest animals now 
egan to stagger, and when day dawned, scarcely a man was seen 
mounted. 

With the sun rosea hpavy fog from the soutlfwest, no doubt 
from the gulf, and, sweeping towards us, enveloped us for two or 
three hours, wetting our blankets and ^iving relief to the animals. 
Before it had dispersed we came to a patch of sun burned grass. 

When the fog had entirely dispersed we found ourselves entering 
a gap in the mountains, which had been before us for four days. 
The plain was crossed, but we had not yet found water. The first 
valley we reached was dry, and it was not till 12 o'clock, m., that 
we struck the Ca/iso (cane) creek, within half a mile of one of its 
sources, and although so close to the source, the sands had already 
absorbed much of its water, and left but little running. A mile or 
two below, the creek entirely disappears. 

We halted, having made fifty-four miles in the two days, at the 
source, a magnificent spring, twenty or thirty feet in diameter, 
highly impregnated with sulphur, and medicinal in its properties. 
No vessel could be procured to bring home some of the water for 
analysis, but I scraped a handful of the salt which had effloresced 
to the surface of the adjacent ground, and Professor Frazer finds it 
to contain sulphate of lime, and magnesia, and chloride of sodium. 

The spring consisted of a series of smaller springs or veins, 
varying in temperature from 68<^ to 15^. This variation, however, 
may have been owing to the different exposures of the fountains in 
which the thermometer was immersed. The growth was cane, 
rush, and a coarse grass, such as is found on the marshes near the 
sea shore. 

The desert over which we had passed, ninety miles from water 
to water, is an immense triangular plain, bounded on one side by 
the Colorado, on the west by the Cordilleras of California, the 
coast chain of mountains which now encircles us, extendin^vfrom 
the Sacramento river to the southern extremity of Lower Califor- 
nia, and on the northeast by a chain of mountains, a continuation of 
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the same spur noted on the 22d as running southeast and northwest. 
It is chiefij covered with floating sand^ the surface of which in 
various places is white with diminutive spinelas^ and everywhere 
over the whole surface is found the large and soft muscle shell. 

I have noted the only two patches of grass ,found during the 
^'Jornada." « There were scattered, at wide intervals, the Palafozia 
linearis, Atriplex, Encelia farinosa, Daleas, Euphorbias, and a 
Simsia, described by Dr. Torrey as a new species. 

The southern termination of this desert is bounded by the Tecat6 
chain of mountains and the Colorado; but its northern and eastern 
boundaries are undefined,^nd I should suppose from the accounts 
of trappers, and others, wlR have attempted the passage from Cali- 
fornia to the Gila by a more northern route, that it extends many 
days' travel beyond the chain of barren mountains which bound 
the horizon in that direction. 

The portal to the mountains through which we passed was formed 
by immense buttes of yellow clay and sand, with large flakes of 
mica and seams of gypsum. Nothing could be more forlorn and 
desolate in appearance. The gypsum had given some consistency 
to the sand buttes, which were washed into fantastic figures. One 
ridge formed apparently a complete circlei giving it the appear- 
ance of a crater; and although some miles to the left, I should 
have gene to visit it, supposing it to be a crater, but my mule was 
sinking with thirst, and water was yet at some distance. Many 
animals were left on the road to die of thirst and hunger, in spite 
of the genersus efforts of the men to bring them to the spring. 
More than one was brought up, by one mau tugging at the halter and 
another pushing up the brute, by placing his shoulder against its 
buttocks. Our most serious losp, perhaps, was that of one or two 
fat mares and colts brought with us for food;* for before leaving 
eamp. Major Swords found in a concealed place one of the best 
pack mules slaughtered, and the choice bits cut from his shoulders 
and flanks, stealthily done by some mess less provident than others. 

I observed at night for time and latitude; for longitude by meas- 
wring 18 distances between the <[ and Aldebaran, and the < and 
Pomalbaut. 

Latitude 32^ 52' 33''. Longitude 116^ 06' 09". 

JVovember 29. — The grass at the spring was anything but desir- 
able for our horses, and there was scarcely a ration left for the 
men. This last consideration would not prevent- our giving the 
horses a day's rest wherever grass could be found. We followed 
the dry sandy bed of the Cariso nearly all day, at a snail's pace, 
and at length reached the 'Mittle pools" where the grass was lux- 
uriant but very salt. The water strongly resembled that at the 
head of the Cariso creek, and the earth, which was very tremulous 
for many acres about the pools, was covered with salt. 

This valley is at no point more than half a mile wide, and on 
each side are mountains of grey granite and pure quartz, rising 
from 1,000 to 3,000 feet above it. 

A few miles from the spring called Ojo Grande, at the head of 
the creek, several scattered objects were seen projected against the 
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cliffB) hailed by the Florida campaigners^ some of -whom were along^ 
as old friends. -They were cabbage trees, and marked tbe locale of 
a spring and a small patch of grass. We found also to-day, in foil 
Uoom^the Fouquiera spinosa, a rare and beautiful plant; the Plan-» 
taffo, new to our flora; a new species of Eriogonum, very remark- 
able for its extremely numerous long hair-like fruit stacks and mi- . 
nute flowers. 

We rode for miles through thickets of the centennial plant. 
Agave Americana, and found one in full bloom. The sharp thorns 
terminating every leaf of this plant were a great annoyance to onr 
dismounted and wearied men whose legs^ere now almost bare. A 
number of these plants were cut by the soldiers, and the body of 
them used as food. The day was intensely hot, and the sand deep; 
the animals, inflated with water and rushes, gave way by scores; 
and, although we advanced only sixteen miles, many did not ar- 
rive at camp until 10 o'clock at night. It was a feast day for the 
wolves, which followed in packs close on our track, seizing our de- 
serted brutes and making the air resound with their howls as they 
battled for tbe carcasses. 

The water comes to the surface in pools at this place. It is a 
valley surrounded bj high bleak mountains destitute of vegetation. 
The mountains are of a micaceous granite seamed with volcanic 
matter. The grass, which is coarse, extends for a mile or two 
afong the valley. ^ 

A heavy cloud overhung the mountains to the west, and the wind 
blew a hurricane from that quarter; yet our zenith was never ob- 
scured, except for a minute at a time by a fleeting cloud detached 
; from the great bank. A horse was killed for food, which was 
eaten with great appetite, and all of it consumed. 

JVovember 30. — Notwithstanding the water was saltish and in 
pools, and the grass unfavorable to the horses, yet we were com- 
pelled to avail ourselves of it for a day to recruit. The day and 
night were very unpleasant, from the high wind which came over 
the snow clad mountains to the west. The ground, too, was trem- 
ulous, and my observation for time, by which I hoped to obtain 
the rate of my chronometers, were not such as I could desire. 

December 1. — We ascended the valley, now destitute of both 
grass and water, to its'termination, and then descended to the desert- 
ed Indian village of San Felippe. The mountains on either side 
are lofty, I suppose from 3,000 to 5,000 feet high, and those to the 
west encrusted on the top with snow and icicles. Our camp was 
in a long field of grass, three or four miles in extent, tbroupk 
which a warm stream flowed and drained through a canon to the 
north, abreast of the village. We went to the barren hills and 
collected the dry sage and scrub mezqi/ite, with which we made a 
feeble fire. The Larrea Mexicana grew here also, but it is unfit for 
fuel. 

About nine miles from the camp, we passed the summit which ia 
said to divide the waters flowing into the Colorado from those 
flowing into the Pacific, but I think it is a mistake. The pass is 
much below the peaks on either side^ and the height gives no indi* 
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cttioo of the eleTation of the range, and| indeed, the barometrio 
reading was bnt an indifferent index of the height of the passi as 
the day was stormy. We are still to look for the glowing pictures 
drawn of California. As yet, barrenness and desolation hold their 
reign. We longed to stumble upon the rancherias, with their flocks 
of fat sheep and cattle. Meat of horses, may be very palatable 
when fat, but ours are poor and tough, and it is hard to satisfy the 
cravings of hunger with such indifferent food. 

Early in the day's march, we met two Indians, a man and wo- 
man; they could give us no information of what was passing on the 
western side of the mountains. They continued on with the ut- 
most indifference, exhibiting no signs of fear or astonishment at this 
sadden apparition of ragged blue-coats. They had fine athletic 
figures, but were prematurely wrinkled from poverty and exposure 
to cold. 

December 2 and 3. — We commenced to ascend another ^^divide,'' 
and as we approached the summit the narrow valley leading to it 
was covered with timber and long grass. On both sides, the ever- 
green oak grew luxuriantly, and, for the first time since leaving the 
States, we saw what would even there be called large trees. 
Emerging from these, we saw in the distance the beautiful vallej 
of the Aqua Caliente, waving with yellow grass, where we expect- 
ed to find the rancheria owned by an American named Warner. 

As we passed, crows and wolves were seen in numbers. 

Leaving the valley, we ascended the hills to the north covered 
with mezquite, estafiat; &c. Our progress was slow and painful; 
we thought Warner's rancheria never would open on our eager 
sight, w^en suddenly it burst upon our view at the foot of the hill. 
We were mistaken for Indians, and soon were seen horsemen at 
full speed driving off cattle and horses to the mountains. We. 
quickened our pace to at rest this proceeding. The rancheria was 
in charge of a young fellow from Mew Hampshire, named Marshall. 
We ascertained from him that his employer was a prisoner to the 
Americans in San Diego, that the Mexicans were still in possession 
of the whole of the country except that port, San Francisco, and 
Monterey; that we were near the heart of the enemy's stronghold^ 
whence he drew his supplies of men, cattle and horses, and that 
we weTe now in possession of the great pass to Sonora, by which 
he expected to retreat, if defeated, to send his prisoners if success- 
ful, and to communicate with Mexico. 

To appease hunger, however, was the first consideration. Seven 
of my men eat, at one single meal, a fat full grown sheep. Our 
camp was pitched on the road to the Pueblo, leading a little north 
of west. To the south, down the valley of the Aqua Caliente, lay 
the road to San Diego. Above us was Mr. Warner's backwoods^ 
American looking house, built of adobe and covered with a thatched 
roof. Around, were the thatched huts of the more than half naked 
Indians, who are held in a sort of serfdom by the master, of the 
rancheria. I visited one or two of these huts, and found the in- 
mates living in great poverty. The therknometer was at 30^, thej 
had no fires, and no coverings but sheepskins. They told me; that 
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when they were under the charge of the missions they were tU 
comfortable and happy, but since the good priests had been re- 
moTedi and the missions placed in the hands of the people of the 
country, they had been ill treated. This change took place in 1836, 
and many of the missions passed into the hands of men and their 
connexions who had effected the change. 

Near the house is the source of the Aqua Calientei a magnificent 
hot spring, of the temperature of 137^ Fahrenheit, discharging from 
the fissure of a granite rock a large volume of water, which, for a 
long distance down, charges the air with the fumes of sulphuretted 
hydrogen. Above it, and draining downAe same valley, is a cold 
ipring of the temperature of 46^, and witheut the aid of any me- 
chanical instrument, the cold and warm water may be commingled 
to suit the temperature of the bather. 

The Indians have made pools for bathing. They huddle around 
the basin of the spring te catch the genial warmth of its vapors, 
and in cold nights immerse themselves in the pools to keep warm. 
A day will come, no doubt, when the invalid and pleasure seeking 
portion of the white race, will assemble here to drink and bathe in 
these waters, ramble over the hills which surround it on all sidesi^ 
and sit under the shade of the great live oaks that grow im the 
Talley. 

Our information in reference to the state of affairs in California 
was yet very imperfect and unsatisfactory. Marshall spoke of a 
Mr. Stokes, an Englishman, who lived fifteen miles distant, on the 
road to San Diego. The general at once despatched Marshall to 
him, and in three hours he appeared in our camp, presenting a very 
singular and striking appearance. His dress was a blacki velvet 
English hunting coat, a pair of black velvet trowsers, cut off at the 
knee and open on the outside to the hip, beneath which were 
drawers of spotless white; his leggins were of black buck-skin, 
and his heels armed with spurs six inches long. Above the whole 
hloomed the broad merry face of Mr. Stokes, the Englishman. He 
was very frank, proclaimed himself a neutral, but gave us all the 
information he possessed; which was, that Commodore Stockton 
was in possession of San Diego, and that all the country between 
that place and Santa Barbara was in possession of the ^'couittry 
people.'' He confirmed all that Marshall had said, and stated he 
was going to San Diego the next morning. The general gave him 
a letter for that place. 

I made observations at night for time and latitude, but the flying 
clouds, and the trembling ground on which we were encamped, 
made it a delicate operation. 

Information was received on the 2d, that fifteen miles distant, on 
t^e road to the Pueblo, a band of horses and mules were cached| 
belonging to General Flores and others. Tired as our people were, 
nightfall found twenty-five of them in the saddle, with fresh horses, 
under the command of Lieut. Davidson, accompanied by Carson, 
on their way in pursuit of the cache. Davidson was successful, and 
T^tarned with the horses on the 3d, about meridian; but the animals. 
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like those ire captured at the 'mouth of the Gila, were moatlj an- 
brokeOy and not of much serTice. 

M7 obseryations give for the latitude of our camp of this date, 
which was on the meadow to the south of the rancberia, 33^ 16'' 57'.. 

We remained in camp on the 3(1 to rest. 

December 4t. — The morning was murky, and we did not start till 
9 o'clock, about which time it commenced to rain heavily, and the 
rain lasted all day. Our route was chiefly through narrow Talleys 
OTertopf)ed by high hills of some fertility, covered with oaks. We 
were now in the region of rains, and the vegetation, though not 
luxuriant, was very much changed, but it was too late in the fall to 
get the flowers or ffuits to determine the plants. 

Our camp was pitched, after marching 13^ miles, in the valley of 
the Rio Isabel, near the rancheria of Mr. Stokes, formerly the mis- 
sion of Saint Isabel. 

Mr. S. had gone, but he left his keys with a man whom the 
Spaniards called Signor Bee], with directions to entertain us. The 
SigQor was a deserter from an English merchant-man, and had lived 
in the neighboring mountains some ten years; during this time .he 
had acquired a little property, and some knowledge of Spanish, b^it 
the sailor was visible in all his acts. Before night Mr. Beel had 
made good use of his keys, and shone in his true colors as sailor 
Bill. ' 

We were drenched to the skin, and looked forward with some 
pleasure to the idea of once more entering a house, with a blazing 
fire and plenty to eat and drink. In the last two items we were 
entirely satisfied, but sadly disappointed \ i finding no fire, the only 
chimney about the rancheria being in the kitchen. 

The dragoons took the dinner intended for the officers, and we 
were obliged to stand, cracking our heels in the cold damp chapel, 
now converted into a hall, for two hours, before the Sigaor, or 
rather Sailor Bill, could cook another dinner. 

The appearance of desolation which the rancheria presents is 
little calculated to impress us with favorable notions of the agri- 
cultural resources of this part of California. The land in the nar- 
row valleys is good, but surrounded every where by high barren 
mountains, and wh«re the land is good, the seasons are too dry for 
men to attempt cultivation without facilities for irrigation. 

December 5. — A cold rainy day, and the naked Indians of the 
rancheria gathered around our fires. We marched from the ran- 
cheria of San Isabel to that of Santa Maria. On the way we met 
Capt. Gillespie, Lieut. Beale, and Midshipman Duncan of the navy, 
with a party of thirty-five men, sent from San Diego with a de- 
spatch to Gen. Kearny. We arrived at the rancheria after dark, 
where we heard that the enemy was in force nine miles distant, and 
not finding any grass about the rancheria, we pushed on and en- 
camped in a canon two miles below. It was long after night when 
we halted, and though there may have been plenty of grass, we 
could not find it. Besides the rain, a heavy fog obscured the laad- 
ecape, and little ceuld be seen of the country during the day's jour- 
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neying; what we did see^ howeTcry did not imprest m favorably us 
to it* fertility. 

Although this was the rainy season, no flowing streams were 
crossed after leaving the San Isabel, and the ground was destitute 
of grass. Our camp was in a valley, overgrown with large oik. 
trees and other shrubbery; but it was too dark to distinguish their 
character. 

A party under Lieut. Hammond was srent to reconnoitre the ene- 
my^ reported to be near at hand. By some accident the party was 
discovered, and the enemy placed on the qui vive. We were now 
on the main road to San Diego, all the ^^by-ways" being in our 
rear, and it was therefore deemed necessary to attack the enemy^ 
and force a passage. About 2 o'clock, a. m., the call to horse was 
sounded. 

December 6. — We marched nine miles before day-break over a 
hilly country, leaving our packs to come on in the rear. The ge- 
neral invited Mr. Warner and myself to ride with him, and taking 
four of my party, I left Messrs. Bestor and Stanly with the rest^. 
six in number, to take care of the baggage, and look after the in- 
struments and notes. 

When within a mile of the enemy, whose force was not known 
to us, his fires shone brightly. The general and his party were in 
advance, preceded only by the advanced guard of twelve men under 
Captain Johnston. He o.rdered a trot, then a charge, and soon we 
found ourselves engaged in a hand to hand conflict with a largely 
superior force. 

For an account of this engagement, reference may be made to 
the official report of the general, which has been published. The 
subjoined topographical sketch will show the first and second posi- 
tion of the enemy, and his final rout. As day dawned, the smoke 
cleared away, and we commenced collecting our dead and wounded. 
We found 18 of our officers and men were killed on the field, and 
13 wounded. 

Amongst the killed were Captains Moore and Johnston, and 
Lieutenant Hammond of the 1st dragoons. * 

The general, Capt. Gillespie, Capt. Gibson, Lieut. Wameri and 
Mr. Robideau badly wounded. 

A large body of horsemen were seen in our rear, and fears were 
entertained lest Major Swords and the baggage should fall into 
their hands. The general directed me to take a party of men and 
go back for Major Swords and his party. We met at the foot of 
the first hill, a mile in rear of the enemy's first position. Return- 
ing, I scoured the village to look for the dead and wounded. The 
first object which met my eye was the manly figure of Capt John- 
ston. He was perfectly lifeless, a ball having passed directly 
through the centre of his head. 

The work of plundering the dead had already commenced; his 
watch was gone, nothing being left of it but a fragment of the gold 
chain by which it was suspended from his neck. By mydirectiona 
Sergeant Falls and four men took charge of the body and carried 
it into camp. Captain Johnston and one dragoon were the only 
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lOM either killed or wonndeil on oar iiAe in the fight by fire- 
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iDformatinn was recdMid that the dekd, no mttter whefe baried|« 
woald be doe up to rob!the )>odie8 of their jc^lotbee^ end orders were 
giTen to pack them on muleS| with the intention of carrjing them 
to San DiegO| bat it was found that there were not a^ sufficient num- 
ber of strong animals left to couTey both the dead and the wounds 
mnd directions were giren therefore to inter them at night as se- 
cretly as possible. 

When night closed iui the bodies of the dead were buried under 
« willow to the east of our camp, with no other accompanineat 
than the howJing of myriads of wolres, attracted by tb^ smell. 
Thus were put to rest together, and forever, a band of brare and 
heroic men. The long march of 2,000 miles had brought our little 
command, both officers and men, to kiiow each 6tber well. Com- 
munity of hardships, dangers, and privations, had produced rela- 
tions of mutual regard which caused their loss to sink deeply in 
our memories. 

The general's wounds were so serious, that during the day Cf p- 
tain Turner assumed command and directed operations. There was 
but one surgeon in our party. Dr. Oriffin, and notwithstanding hit 

{^reat skill and assiduity, be did not finish dressing the woanded till 
ate in the afternoon, nor were the ambulances for their transport- 
mtion completed. This, with the desire to bury our dead under 
cover of night, caused the forward movement to be postponed till 
morning. 

Our provisions were exhausted, our horses dead, our mules om 
their last legs, and our men, now reduced to one third of their 
number, were ragged, worn down by fatigue, and emaciated. The 
officers of Captain Gillespie's party said there were wheel carriages 
at San Diego, 39 miles distant, and it was determined to send there 
for the means of conveying our wounded. E^rly in the day, Oo- 
dey, with a few picked men, was on his way by a circuitous route 
te that place. 

Our position was defensible, but the ground, covered with roeka 
mnd cacti, made it difficult to get a smooth place to rest, even for 
the wounded. The night was cold and damp, and notwithstanding 
our excessive fatigues of the day and night previous, sleep was im- 
possible. 

DBcember 7.— Day dawned on the most tatteied and ill-fed de- 
tachment of men that ever the United States mustered under her 
eotfta; The enemy's pickets and a portion of his force were seen 
in ffbiit. The sick, by the indefatigable exertions of Dr. Oriffii| 
were doing well, and the general enabled to mount h». horse. 
The order to march uras 'given, and we moved off to offer till^nemy 
battle, accompanied by our wounded, and the whole of our packs. 
The ambulances grated on the ground, and the sufferings of the 
wounded were very distressing. We had made for them the m#it 
comfortable conveyance Ws Sould, and such as it was, we were hi- 
dvbted principally to the ingenuity ef the three remaining moun- 
tain men of the party, Peter8on,Xondeau j and Perrot« The fourth^ 
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the brave Francois Menard , had lost his life in the fight of the daj 
before. The general resumed the command, placing Captain Tur-* 
. ner, of the dragoons, in command of the renanant of dragoonsi which 
were consolidated intp one company. 

Arranging our wounded and the packs in the centre, we marched 
towards San Diego in the direction of the San Barnardo rancheria^ 
taking the right hand road over the hills, and leaving the river San 
Barnardo to the left. The enemy retired as we advanced. When 
we arrived at the rancheria of San Barnardo, we watered our horses 
and killed chickens for the sick. The rancheria was the property 
of Mr. Snooks, an Englishman; it was deserted except by a few 
Indians. 

Finding no grass about the rancheria, we moved on towards the 
bed of the river, driving many cattle before us. We had scarcely 
left the house and proceeded more than a mile, when a cloud of 
cavalry debouched from theHiills in our rear, and a portion of them 
dashed at full speed to occupy a hill by which we must pass, while 
th^ remainder threatened our rear. Thirty or forty ol them *got 
possession of the hill, and it was necessary to drive them from it. 
This was accomplished by a small party of six or eight, upon whom 
the Californians delivered their fire; and strange to say, not one 
of our men fell. The capture of the hill was then but the work of 
a moment, and when we reached the crest, the Californians had 
moupted their horses and were in full flight. We did not lose a 
man in the skirmish, but they had several badly wounded. By this 
movement we lost our cattle, and were convinced that if we at- 
tempted any further progress with the ambulances we must lose our 
sick and our packs. It was impossible to move in the open field 
with these encumbrances, against an enemy more than twice our 
number, and all superbly mounted. The general, therefore, deter- 
mined to hah for tL.e night, to have the wounds of the sick redressed^ 
and then to cut eur way to San Diego. 

December 8. — We bored holes for water, and killed the fattest 
of our mules for meat. In the morning a flag of truce was sent 
into our camp, informing us that Andres Pico, the commander of 
the Mexican forces, had just captured four«Amer!cans, and wished 
to exchange them for a like number of Californians. We had but 
one to exchange, and with this fellow I was sent to meet Andres 
Pico, whom I found to be a gentlemanly looking and rather hand- 
some man. 

The conversation was short; for I saw the man he wished to ex- 
change was Burgess, one of those sent on the mojning of the 6th 
to San Diego, and we were very anxious to know the remit of 
his mission. Taking rather a contemptuous leave of his late cap- 
tors, he informed us of the safe arrival of himself and Godey at 
San Diego. . He also stated that when captured, his party, consist- 
ing of himself and two others, on their return from San Diego, had 
previously "cached'' their letters under a tree, which he pointed 
out; but on subsequent examination, we found the letters had been 
abstracted. 

Our wounded were still in no condition to move^ to have at^ 
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tMptai tar4fraM0ort them would hmre leqiitrMl «ne Wf of our 
i^nnforce, and it irM.\doaidtd moir«KpodioBt ta wattsntil thef. 
eouldoo comcd on lior«|||^ck. At nigbt-i Lieattnaiit Bealo, of tii*.. 
BftTj^ Mr* Carion, and H iDdian, Tolunteered to go to San Diego^ 
Sft JBilai distant — an expedition of some peril, as the ^nemy now 
oeenpitd all the passes to that tow^. 

Tko obserrations made to night give for the Iktitade -of thin. 
eaap, ST 03' 4S", and the longitude 117<' 03' 29". 

Don Antonio Bobideanx,a thin man of fifty-five years, slept nest 
to ae. The loss of blood from his wounds, added to the coldntnn 
of the ni|^t,28^ Farenheit, made me think he would nerer see day* 
light, bat I was mistaken. He woke me to ask if I did not smeUi. 
eofee, and expressed the belief that a cup of that bereraffe would 
saTe his life, and that nothing else would. Not knowing there had 
been any coffee in camp for many days, I supposed a dream had 
carried him back to the cafte of St. Louis and New Orleans, and ! 
it was with some surprise I fonud my coSk heating a cup of coffee 
OTer a smaU fire made of wild sage. One of the most agreeable 
little offices performed in my life, and I beliere in the cook's, to ' 
. whom the coffee belonged, was, to pout this precious draught into 
the waning body of our friend Robideaux. Mis warmth returned^ • 
and with it hopes of life. In gratitude he ffure me, what wan 
then a great rarity, the half of a cake made of i>rown flour, almost 
black with dirt, and which had, for greater security, been hiddee 
in the clothes of his Mexican serrant, a man who scorned ablu- 
tions. I eat more than half without inspection, when, on breakinr 
a piece, the bodies of sereral of the most loathesome insects were 
exposed to my yiew. My hunger, howeref, overcame my fastid* 
iouaness, and the morceau did not appear particularly disgusting' 
till after our arrival at San Diego, when several hearty mealr had 
taken off the keenness of my appetite, and suffered my taste to be 
more delicate. 

Last night the brave Sergeant Cox died of his wounds, and wae 
buried to-day deep in the ground, and covered with heavy stones^ 
to prevent the wolves from tearing him up. This was a gallantj 
fellow, who had, just before leaving Fort Leavenworth, married e 
pretty wife. 

BttMmhnir 10. — The enemy attacked our camp, driving before 
them a band of wild horses, with which they hoped to produce a 
stampede. Our men behaved with admirable coolness, turning <^ 
the ;wild animals dexterously. Two or three of the fattest were 
kiUl^jp the charge, and formed, in the shape of a gravy-soup, an 
agTOTMle substitute for the poor steaks of our worn down^brutes^* 
on whicli've had been feeding for a number of days. ^ ^^ 

Doctor GriiEn gave the welcome information that all tht sick^ 
but two,* were able to get in the saddle, and orders were given to 
march the next morning. 

There was little expectation that Carson and Lieutenant Beale 
would eucceed in-reachi^ ^ 
ont by Burgess was exami J 
not found. 



ite San Diego; the hiding place pointed 
aSaed, and, the letters* from San Diego were 
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We were all reposing quietly, but not sleeping, waiting for tHe 
lireak of daj, when we were to go down and gire the enemy an- 
other defeat. One of the men, in the part oC the camp assigned to 
mj defence, reported that he heard a man speaking in English. In 
a few minvtes we heard the tramp of a column, followed by the 
hail of the sentinel. It was a detachment of 100 tars and 80 ma- 
rines under Lieutenant Gray, sent to meet us by Commodore Stock- 
ton, from whom we learned that Lie'utenant Beale, Carson, and the 
Indian had arriyed safely at San Diego. The detachment left San 
Diego on the night of the 9, cached themselves during the day 
of the 10th, and joined us on the night of that day. These gallant 
fellows busied themseWes till day distributing their provisions and 
clothes to our naked and hungry people. 

December 11. — The junction of our forces was a complete sur- 
iprise to the enemy, and when the sun rose but a small squadron 
of horse was to be seen at Stokes's rancheria. They had fled pre- 
cipitately leaving most of the cattle behind them, for which we 
bad been contending for the last three days. None of our men 
were mounted — theirs were all mounted; and why they should have 
left their stock is inconceivable. It was certainly not incompati- 
.,ble with their safety to have carried them all away. The only way 
of accounting for it is, by gupposin^ our night attack had filled 
them with the unnecessary fear of being surprised. We drove the 
cattle before us. 

Our march was in close order, over a road leading through a 
rolling country of light black soil, destitute of trees, and without 
water, covered with oats indigenous to the soil, now fallen to de- 
> cay. The grass in protected places was sprouting, but not in suf- 
ficient quantity to afford grazing to our stock. After marching 
twelve miles we arrived at the rancheria of Signor Alvarado, a 
person who was in the fight against us. The women and children 
had fled to the mountains, leaving plenty of turkies, chickens, 
goats and sheep behind; also two casks of wine, the produce of 
the country. The havoc committed on the comestibles was im- 
mense; the sheep not killed were driven by us into San Diego. 
The owner had taken the oath of allegiance to the United States 
and broken it. 

The navy took a prisoner at this house as they marched to meet 
08/ He gave us much information, and was then liberated. He 
itated that Pico's force consisted of 160 men, 100 of which were 
drawn from the Pueblo, and the balance from the surrounding 
country. . We subsequently received authentic accounts that his 
Bumber was 180 men engaged in the fight, and that 100 additional 
men were sent him from the Pueblo, who reached his camp on the 
7th. 

There was a fine spring at this rancheria, and another two miles 
below it. . 

On the hill, before reaching the rancheria, the Pacific opened for 
the first time to our view, the sight producing strange but agreeable 
emotions. One of the mountain men who had never seen the ocean 
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before, opened his arms and exclaimed: ^^ Lord! there is a great 
prairie without a tree." * 

December 12. — We followed the Solidad through a deep fertile 
valley in the shaf^e of a cross. Here we ascended to the left a 
steep hill to the table lands, which, keeping for a few miles, we de- 
scended into a waterless ralley, leading into False Bay at a point 
distant two or three miles from San Diego. At this place we were 
in view of the fort overlooking the town of San Diego and the bar- 
ren waste which surrounds it. 

The town consists of a few adobe houses, two or three of which 
only havQ plank floors. It is situated at the foot of a high hill on 
a sand flat, two miles wide, reaching fiom the head^of San Diego 
bay to False bay. A high promontory, of nearly the same width, 
runs into the sea four or five miles, and is connected by the flat 
with the main land. The road to the hide houses leads on the east 
side of this promontory, and abreast of them the frigate Congress 
and the sloop Portsmouth are at anchor. The hide houses are 
a collection of store houses where the hided of catt)e are packed 
before being shipped; this article forming the only trade of the 
little town. 

The bay is a narrow arm of the sea indenting the land some four 
or five miles, easily defended, and having twenty feet of water at 
the lowest tide. The rise is said to be five feet, making the greatest 
water twenty-five feet. 

Standing on the hill which overlooks the town', and looking to 
the northeast, I saw the mission of San Diego, a &ne large building 
now deserted. The Rio San Diego runs under ground in a direct 
course from the mission to the town, aajl sweeping around the hill, 
discbarges itself into the bay. Its original debouche was into 
False bay, where, meeting the waters rolling in from the seaward, 
a bar was formed by the deposite of sand, making the entrance of 
False bay impracticable. 

Well grounded fears are entertained that the immense quantity of 
sand, discharged by this river will materially injure, if it does not 
destroy the harbor of San Diego; but this evil could be arrested at 
a slight cost, compared with the objects to be obtained. At pre- 
sent San Diego is, all things considered, perhaps one of the best 
harbors on the coast from Callao to Puget's Sound, with a single 
exception, that of San Francisco. In the opinion of some intelli- 
gent navy officers, it is preferable even to this. The harbor of San 
Francisco has more water, but that of San Diego has a more uniform 
climate, better anchorage, and perfect security from winds in any 
direction. However, the commercial metropolis must be at San 
Francisco, owing to the greater extent and superiority of the coun- 
try adjacent, watered by the rivers Sacramento and San Jo.ichira, 
unless indeed San Diego should be made the terminus of a railroad 
leading by the rout©' of the Gila to the Del Norte, and thence to 
the Mississippi and the Atlantic. 

The rain fell in torrents as we entered the town, and it was my 
singular fate here, as in Santa F6, to be quartered in the calaboose, 
a miserable but, of one room^ some 40 x 30 feet square. A huge 
8 
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old gan was mounted in this hovel, looking through an embrasure 
to the westward. In this building Twas told that I could stow mj 
party and my instruments saftly. 

We preferred the open air and the muddy plazV} saturated with 
all sorts of filth, to this wretched hole; but having no alternative, 
our chronometers and instruments were stowed in it and guardc^d 
by the indefatigable Mr. Bestor. I went oflFto accept from the hos- 
pitality of a friend the first bed I had seen in many months. 
About midnight there was one of those false alarms which ever and 
anon disturbed this goodly town. Four burly fellows rushed to 
man this gun, but they found themselves unexpectedly opposed by 
Mr. Bestor and two or three of my party. But for this timely re- 
sistance, my whole Irttle stock of chronometet-s, barometer, &c., 
would have been totally destroyed. In the morning, through the 
kind exertions of my friend. Captain Gillespie, I was enabled to 
get a house with two rooms, the only unoccupied quarters in the 
town. Foreseeing employment of a different natuPe, my little 
party occupie^l themselves busily in collecting and bringing up the 
nolts of our field-work. 

On the 28th December I received notification from General 
Kearny to leave my party in San Diego and report to him for duty, 
as the acting adjutant general of the forces; Captain Turner, his 
adjutant general, having been assigned by him to the command of 
the remnant of the company of the 1st dragoons. 

Lt. Warner was still too unwell, from the wounds received at 
San Pasqual, to accompany us, or to commence the survey of 
San Diego bay. Wishing to have a secure place to deposite my in- 
struments, notes, &c., I applied to Captain Dupont to give them 
a place on board the Cyane. H.; granted* this request and kindly 
insisted that Mr. Bestor and Mr. Stanly should also go on board, 
where they could pursue their work unmolested. 

I should be very ungrateful if I did not here make my acknow- 
ledgments to Captain Dupont, and all the officers of the navy with 
whom we were thrown in contact, for the uniform kindness and the 
generous hospitality with which they always supplied our personal 
wants, and the promptness with which they rendered assistance in 
any public enterprise. ' 

" My work as topographical engineer may be considered to eiid at 
this place; and that portion of the map embraced between San 
Diego and the Pueblo or Ciudad de los Angeles is compiled from 
existing maps, with slight alterations made by myself from a view 
of the ground, without the aid of instruments. 

The coast is taken from old Spnnish charts, published in Madrid 
in 1825, kindly furnished me by Cuptain Wilkes. The haibor of 
San Dipgo has been surveyed by Captain Sir Edward Belcher, of 
the 10} al navy, whose determination ot the lonjritude of the spit to 
the south of Punia Loma, publishe'd in his ''voyage round the 
world," has been atlopled, in the absence of time or instruments to 
cnabl. ine to make the requisite observations^ 

The longitude of ihe same point by Malispina 117° 17', and the 
chrunnmttric longitude brought by myself from my last station 
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oyer the moantainS) where lupar distances were observed, 117^ 14'; 
but I have not hesitated to take the results of Sir Edward Belcher, 
although I have had no opportunity of seeing his observations. 

Malispina's observations were made long since, and the results 
from the chronometers brought overland by me are liable to objec- 
tions: first, from the imperfection in the determination of my inter- 
mediate stations by lunar distances, and, next, from the disturb- 
ances to which the chronometers were subjected in the battle of 
the 6th December, and the skirmish of the 7th, but more particu- 
larly the last, where a sudden charge was made in an open plain 
on our baggage by the enemy's cavalry. 

The harbor was originally explored by Sebastian Vizcaino in 1603, 
but no settlement was made at San Diego until 1769. 

Vessels may ride at anchor in the harbor, perfectly land-locked, 
but in very heavy southerly gales some inconvenience may be felt 
by those no^rovided with good ground tackle, from the immense 
Tolumes of xelp driven into the harbor. 

The kelp (fucus giganteus) occupies a space in front of the har- 
bor some miles in length and half a mile wide. At a distance, I 
took the kelp for a low island, but was informed of my error by 
Captain Schenck, who told me vessels were forced through it in a 
stiff breeze. 

On the morning of the 29th December we marched out of San 
Diego with the following force: 

Capt. Lieat. Sergl. Corpl. Bag. PriTAtet. 

Dragoons 1 1 2 4 2 47 

Sailors acting artillery.. 1 1 2 4 - 39 
Sailors and marines act- 
ing infantry 8 10 17 17 - 346 

Volunteers 3 3 6 - - 48 

Three employees of the topographical engineers, three medical 
officers, end twenty-five men, Indians, and Californians; the whole 
divided into four divisions or battalions, commanded by Lieutenant 
Kowan, Captain Turner, Lieutenant Renshaw, Lieutenant Zielin^ 
and Captain Gillespie. 

Six pieces of artillery,, of various calibre, got up with great ex- 
ertion, under the orders of Commodore Stockton, by Lieutenant 
Tilghman of the navy, acting as captain of artillery. 

A wagon train, consisting of one four-wheel carriage and ten ox 
carts, under the charp;e of Lieutenant Minor of the navy. The 
wagons were heavily laden, and our progress was slow in the ex- 
treme. We did not reach the Solidad, the first watering place, till 
8 o'clock at night. 

I wa^ ordered to ride forward and lay out a defensive camp, 
hoping to give confidence to the sailors, many of whom were now, 
for the first lime, transferred to a new element. 

We soon found their habits of discipline aboard ship made the 
transition easy, and I speedily arrived at the conclusion that Jack, 
properly handled, made a very good infantry soldier. 
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The plan of the camp beii^ approyed| I was directed to make it 
the habitual order of encamping wherever the configuration of the 
ground would admit. The plan was the natural one to protect 
ourselves from the night attacks of the enemy, who were all mounted. 
The mode in which they designed to make their night attacks was 
to drive into our camp a ^^manada" of wild mares> and then take ad* 
vantage of the confusion they might create to deliver a charge. 

December 3U. — We encamped at the rancheria of Alv6ar. 

December 31. — ^We encamped at the San Barnardo, having gone 
in three days only 30 miles. The ground passed over was the same 
as that described in the last two days of t)ur march into San Diego. 

January 1. — To-day we obtained some fresh oxen and a few fresh 
horses, which enabled us to do better and make 17 miles before 
sunset. Our road to-day diverged from that heretofore described, 
and laid over a rolling country, destitute of water and trees. Cattle 
were seen, in small numbers, covering the plains in ^1 directions, 
proving to us that the enemy had found it impracticable to fulfil 
their boast, that we should not get a hoof from the day we left San 
Diego. 

We pitched our camp at the Indian settlement of Buena Vista, 
passing by the way a deserted rancheria, where there was a puddle 
oi stagnant water, the only water on the route. 

January 2. — Six and a half miles march brought us to the de- 
serted mission of San Luis Rey. The keys of this mission were in 
charge of the alcalde of the Indian village, a mile distant. He was 
at the door to receive us and deliver up possession. 

There we halted for the day to let the sailors, who sufi'ered 
dreadfully from sore feet, recruit a little. 

This building is one which, for magnitude, convenience, and 
durability of architecture, would do honor to any country. 

The walls are adobe, and the roofs of well made tile. It was^ 
built about sixty years since by the Indians of the country, under 
the guidance of a zealous priest. At that time the Indians were 
very numerous, and under the absolute sway of the missionaries. 
These missionaries at one time bid fair to christianize the Indians 
of California. Under grants from the Mexican government, they 
collected them into missions, built immense houses, and commenced 
successfully to till the soil by the hands of the Indians for the 
benefit of the Indians. 

The habits of the priests, and the avarice of the military, rulers 
of the territory, however, soon converted these missions into in- 
struments of oppression and slavery of the Indian race. 

The revolution of 1836 saw the downfall of the priests, and most 
of these missions passed by fraud into the hands of private individ- 
uals, and with them the Indians were transferred as serfs of the land. 

This race, which, in our country, has never been reduced to 
slavery, is in that degraded condition throughout California, and do 
the only labor performed in the country. Nothing can exceed their 
present degraded condition. 

For negligence or refusal to work, the lash is freely applied, and 
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in many instances life has been taken by the Califbrnians without 
.being held accountable by the laws of the land. 

This mission of San Luis Rey was, until the ioTasion of Cali- 
fornia by the Americans, in 1846, considered as public property. 
Just before that event took- place, a sale was made of it for a small 
^consideration, by the Mexican authorities, to some of their own 
people, who felt their power passing away, and wished to turn an 
hontsi penny whilst their power was left; but this sale was un- 
doabtedly fraudulent, and will, Itrust, not be acknowledged by the 
American government. Many other missions have been transferred 
in the same way; and the new government of California must be 
'very pure in its administration to avoid the temptations which these 
fictitious sales, made by the retiring Mexican authorities, offer for 
accumulating large fortunes at the expense of the government. 

The lands belonging to this mission are extensive, well watered, 
and very fertile. It is said, and I believe it probable from appear- 
ances, that wheat will grow in the valleys adjacent, without irri- 
gation. 

January 3. — After marching a few miles the wide Pacific opened 
to our view. We passed the St. Marguerita rancheria, once a de- 
pendency of San Luis Rey, now. in the possession of the Pico 
family. We encamped near Flores, a deserted mission. Just below 
it, and near the ocean, is an Indian village. Cattle were seen in 
great numbers to-day, and several well broken pairs of oxen were 
picked up on the way. 

Distance 10.5 miles. 

January 4. — After leaving Flores a few miles, the high broken 
ground projects close in upon the sea, leaving but a narrow, un- 
even banquette, along which the road wends through a growth of 
chapparal. 

Here we met three persons, bearing a flag of truce; one an 
Englishman, named Workman, another Fluge, a German, the third 
a Californian. 

They brought a letter from Flores, who signed himself governor 
and captain general of the department of California, proposing to 
suspend hostilities in California, and leave the battle' to be fought 
elsewhere between the United Slates and Mexico, upon which was 
to depend the fate of California. There was a great deal of other 
matter in the letter, useless to repeat. The commission returned 
with a peremptory refusal of the proposition of the governor and 
Captain General Flores. 

After going nine miles from Flores, the high land impinges so 
close upon the sea that the road lies along the sea beach for a dis- 
tai)ce of eight miles. Fortunately for us the tide was out, and we 
had the advantage of a hard, smooth road. Notwithstanding this^ 
our column stretched out a great distance, and we were compelled 
to make frequent halts for the rear to come up. 

This pass presents a formidable military obstacle, and, in the 
hands of an intrepid and skilful eneny, we could have been 
severely checked, if not beaten back from it; but we passed unmo- 
lested, and encamped late at n^ght on an open plain at the movilbL 
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of the stream leading from the mission of San Juan de Capristano,. 
and about two* miles from the mission. 

It was so dark I could not see to lay off the lines of the camp 
accurately I and I was glad, in the morning, «that an early start 
gave no time for criticism. Distance 18.8 miles. 

January 5. — The mission of San Juan has passed into the hands 
of the Pico family. The cathedral was once a fine strong build- 
ingi with an arched cupola; only one-half of the building, capped 
by a segment of the cupola, is now standing, the other part bar- 
ing been thrown down by an earthquake in the yl?ar 1822, killing 
some thirty or forty persons who had fled to it for refuge? 

Attracted by a house having a brush fence round the door, as if 
to keep out intruders, I was told there were four men w^ithin,in the 
agonies of death, from wounds received at the battle of San Pasqual. 
We moved to the Alisos rancheria, where we found a spring 
of goo*d water, but nothing to eat. ThrouglT the Jcindness of 
Mr. Foster, an Englishman, we received here a supply of fresh 
horses. 

The road was principally through the valley of the stream water- 
ing the mission. On each side were beautiful rounded hills, covered 
with a delicate tinge of green from the grass, which was now sprout- 
ing freely near the sea coast. 

Up to this point, except a small patch at Flores, I had not seen 
the mark of a plough or any other instrument of husbandry. The 
rancherias were entirely supported by rearing cattle and horses. 
Distance 11.1 miles. 

January 6. — To-day we made a long march of 19 miles to the 
upper Santa Anna, a town situated on the river of the same name. 
We were now near the enemy, and the town gave evidence of it. 
Not a soul was to be seen; the few persons remaining in it were old 
women, who, on our approach, had bolted their doors. The leaders 
of the Californians, as a means of inciting their people to arms^ 
made them believe we would plunder their houses and violate their 
women. 

Taking advantage of a deep ditch for one face of the camp, it 
was laid off in a very defensible position between the town and the 
river, expecting the men would have an undisturbed night's rest, to 
be in the morning ready for the fight, which might now be expected 
daily. In this hope we were mistaken. The wind blew a hurri- 
ff^ne, (something very unusual in this part of California,) and the 
atmosphere was filled with particles of fine dust, so that one could 
not see and but with difficulty breathe. 

January 7 — The wind continued to blow violently, which the 
enemy should have taken advantage of to attack us. Our weapons 
urere chiefly firearms; his, the lance; and I was quite certain that 
in such a gale of wind as then blew, the difficulty of loadfng our 
arms would have proved a serious matter. 

The Santa Anna is a fine dashing stream, knee-deep, and about ^ 
100 yards wide, flowing over a sandy bed. In its valley are many 
Taluable vineyards and corn fields. It is capable of affording water 
to a great many more. On its banks are considerable tracts 
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of uncaltiTated land within the level of irrigation. We now began 
to think there would be more formidable and united resistance by 
the enemy, and such was the unanimity of the men, women and 
children, in support of the war, that not a particle of information 
could be obtained in reference to his force or position. 

After travelling ten miles we came to the Coyotes, a rancheria 
owned by a rich widow lady, who had just married a handsome 
youns fellow, who might well pass for her son. These people we 
found at home, and we learned from them that the enemy intended 
to give us battle the next day. Indeed, as we approached the ran- 
cheria, several horsemen drew off, reconnoitring us so closely as to 
make it doubtful if they were not some of our own vaqueros. 

January 8. — We passed over a country destitute of wood and 
water, undulating and gently dipping towards the ocean, which 
was in view. About two o'clock we came in sight of the San Ga- 
briel rivtr. Small squads of horsemen began to show themselves 
on c^ither flank, and it became*quite apparent the enemy intended 
to dispute the passage of the river. 

Our progress was necessarily very slow, our oxen being poor, 
and our wagons (the ox- carts of the country) with wheels only 
about two feet in diameter. 

The enemy did not yet discover his order of battle, and we moved 
to the river in our habitual order of march, when near the enemy, 
viz: the 2d division in front, and the 1st and 3d on the right and 
lelt flanks respectively; the guard and a company of volunteer car- 
biniers in the rear; our cattle and ihe w^agon train in the centre, 
making for them, what the sailors wittily termed a Yankee ^^corral.^y 
The artillery were distributed on the four angles of the rectangle. 

This order of march was adopted from the character of the ene- 
my's force, all of which was mounted; and in a measure from our 
own being men unaccustomed to field evolutions, it was necessary 
to keep them habitually in the order to resist cavalry attacks when 
in view of the enemy. We had no cavalry, and the object of the 
enemy was to deprive us of our cattle by sudden charges. 

The river was about 100 yards wide, knee-deep, and flowing over 
quick sand. Either side was fringed with a thick undergrowth. 
The approach on our side was level; that on the enemy's was fa- 
vorable to him. A bank fifty feet high, ranged parallel with the 
river, at point blank cannon distance, upon which he posted his 
artillery. 

As we neared the thicket, we received the scattering fire of the 
enemy's sharp-shooters. At the same moment, we saw him place 
four pieces of artillery on the hill, so as to command the passage. 
A squadron of 250 cavalry just showed their heads above the hill^ 
to the right of the battery, and the same number were seen to oc- 
cupy a position on the left. 

The 2d battalion was ordered to deploy as skirmishers, and cross 
the river. As the line was about the middle of the river, the enemy 
opened his battery, and made the water fly with grape and round 
shot. Our artillery was now ordered to cross — it was unlimbered, 
pulled over by the men^ and placed in counter battery on the ene- 
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my's side of the river. Our people, very brisk in firing, made the 
fire of the enemy wild and uncertain. Under this cover, the wa- 
gons and cattle were forced with great labor across the river, the 
bottom of which was quick sand. 

Whilst this was going on, our rear was attacked by a very bold 
charge, and repulsed. 

On the right bank of the river there was a natural banquette, 
breast high. Under this the line was deployed. To this accident 
of the ground is to be attributed the little loss we sustained from 
the enemy's artillery, which showered grape a;id round shot over 
our heads. In an hour and twenty minutes our baggage train had 
all crossed, the artillery of the enemy was silenced, and a charge 
made on the hill. - 

Half-way between the hill and river, the enemy made a furious 
charge on our left flank. At the same moment, our right was 
threatened., The 1st and 2d battalions were thrown into squares, 
and after firing one or two rounds, dfrove off the enemy. The right 
wing was ordered to form a square, but seeing the enemy hesitate, 
the order was countermanded; the 1st battalion, which formed the 
right, was directed to rush for the hill, supposing that would be 
the contested point, but great was our surprise to find it aban- 
doned. 

The enemy pitched his camp on the hills in view, l>ut when 
morning came, he was gone. We had no means of pursuit, and 
scarcely the power of locomotion, such was the wretched condition 
of our wagon train. The latter it was still deemed necessary to 
drag along for the purpose of feeding the garrison, intended to be 
left in the Ciudad de los Angeles, the report being that the enemy 
intended, if we reached that town, to burn and destroy every arti- 
cle of food. Distance 9.3 miles. 

January 9. — The grass was very short and young, and our cattle 
were not much recruited by the night's rest; we commenced our 
march leisurely, at 9 o'clock, over the ^* Mesa," a wide plain be- 
tween the Rio San Gabriel and the Rio San Fernando. 

Scattering horsemen, and small reconnoitring parties, hung on 
our flanks. After marching five or six miles, we saw the enemy's 
line on our right, above the crest made by a deep indentation in 
the plain. 

Here Floras addressed his men, and called on them to make one 
more charge; .expressed his confidence in their ability to break our 
line; said that " yesterday he had been deceived in supposing that 
he was fighting soldiers." 

We inclined a little to the left to avoid giving Flores the advan- 
tage of the ground to post his artillery; in other respects we con- 
tinued our march on the Pueblo as if he were not in view. 

When we were abreast of him, he opened his artillery at a long 
distance, and we continued our march without halting, except for 
a moment, to put a wounded man in the cart, and once to exchange 
a wounded mule, hitched to one of the guns. 

As we advanced, Flores deployed his force, making a horse shoe 

. in our front, and opened his nine-pounders on our right flank, and 

two smaller pieces* on our front. The shot from the nine-poundera 
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on our flank was so annoying that we halted to silence thi^m. In 
about fifteen minutes this was done^ and the order ^'forward" again 
given, when th.e enemy came down on our left flank in a scattering 
sort of charge; and notwithstanding the efforts of our officers to 
make their men hold their fire, they,- as is usually the case under 
similar circumstances, delivered it whilst the Californians were yet 
about a hundred yards distant. This fire knocked many out of their 
saddles and checked them. A round of grape was then fired upon 
them, and they scattered. A charge was made simultaneously with 
this on our rear with about the same success. Wc all considered 
this as the beginning of the fight but it was the end of it. The 
Californians, the most expert horsemen in the world, stripped the 
dead horses on the field, without dismounting, and carried off most 
of their saddles, bridles, and all their dead and wounded on horse- 
back to the hills to the right. 

It was now about three o'clock, and the town, known to contain 
great quantities of wine and aguardiente, was four miles distant. 
From previous experience of the difficulty of controlling men 
when entering towns, it was determined to cross the river San Fer- 
nando, hah there for the night, and enter the town in the morning 
with the whole day before us. The distance to-day, 6.2 miles. 

After we had pitched our camp, the enemy came down from the 
hills and 400 horsemen, with the four pieces of artillery, drew off 
towards the town, in order and regularity, whilst about sixty made 
a movement down the river, on our rear and left flank. This led 
us to suppose they were not yet whipped, as we thought, and that 
we should have a night attack. 

January 10. — Just as we had raised our camp, a flag of truce, 
borne by Mr. Cells, a Castilian, Mr. Workman, an Englishman, and 
Alvarado, the owner of the rancheria at the Alisos, was brought 
into caiiip. They proposed, on behalf of the Californians, to sur- 
render their dear City of the Angels, provided we would respect 
property and persons. This was agreed to; but not altogether 
trusting to the honesty of General Flores, who had once broken 
his parole, we moved into the town in the same order we should have 
done if expecting an attack. 

It was a wise precaution, for the streets were full of desperate 
and drunken fellows, who brandished their arms and saluted us 
with every term of reproach. The crest, overlooking the town, in 
rifle range wis covered with horsemen, engaged in the same hos- 
pitable manner. One of them had on a dragoon's coat, stolen from 
the dead body of one of our soldiers after we had buried him at San 
Pasqual. 

Our men marched steadily on, until crossing the ravine leading 
into the public square, when a fight took place amongst the Califor- 
fnians on the hill; one became disarmed, and to avoid death rolled 
down the hill towards us, his adversary pursuing and lancing him 
in the most cold blooded manner. The man tumbling down tiie hill 
was supposed to be one of our vaqueros, and the cry of ^'rescue 
him" was raised. The crew of the Cyane, nearest the scene, at 
once, and without any orders, halted and gave the man that watk 
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lancing him a ToIIej; strange to say, he did not fall. Almost at the 
same instant, but a little before it, the Californians from the hill 
did fire on the vaqueros. The'infles were then ordered to clear tlie 
hill, which a single fire effected, killing two' of the enemy. We 
were now in possession of the town; great silence and mystery 
was observed by the Californians in regard to Flores; but we were 
given to understand that he had gone to fight the force from the 
north} drive them back, and then starve us out of the town. To- 
wards the close of the day we learned very certainly that Flores, 
with 150 men, chiefly Sonorians and desperadoes of the country 
had fled to Sonora, taking with him four or five hundred of the 
best horses and mules in the country, the property of his own 
friends. The silence of the Californians was now changed into 
deep and bitter curses upon Flores. 

Some slight disorder took place among our men at night, from 
the facility of getting wine, but the vigilance of jthe officers soon 
suppressed it. 

January 11. — It rained in torrents all day. I was ordered to se- 
lect a site, and place a fort, capable of containing a hundred men; 
with this in view, a rapid reconnoissance of the town was made, and 
the plan of a fort sketched, so placed as to enable a small garrison 
to command the town and the principal avenues to it. The plan 
was approved. Many men came in during the day and surrendered 
themselves. 

January 12. — I laid off the work, and, before night, broke the 
first ground. The population of the town, and its dependencies, is 
about 3,000; that of the town itself, about 1,500. It is the centre 
of wealth and population of the Mexico Californian people, and 
has heretofore been the seat of government. Close under the base 
of the mountains, commanding the passes to Sonora, cut off from 
the north by the pass at San Barbara, it is the centre of the mili- 
tary power of the Californians. Here all the revolutions have had 
their origin, and it is the point upon which any Mexican force from 
Sonora would be directed. It was therefore desirable to establish a 
fort, which, in case of trouble, should enable a small garrison to 
hold out till aid might come from San Diego, San Francisco, or 
Monterey, places which are destined to become centres of American 
settlements.* 

January\Z. — It rained steadily all day, and nothing was done 
on the work; at night I worked on the details of the fort. 

Thursday 14. — We drank' to-day the wine of the country, manu- 
factured by Don Luis Vigne,a Frenchman, It was truly delicious, 
resembling more the best description of Hock than any other wine. 

Many bottles were drunk leaving no headache or acidity on the 
stomach. We obtained, from the same gentleman, a profusion of 
grapes and luscious pears, the latter resembling in color and taste! 
the Bergamot pears, but different in shape, being longer and larger. 



* Subseqaentlj to my leaTing the Ciudad de los Angeles, the entire plan of the Tort was 
changed, and I am not the projector of the work finallj adopted for thedefenoe of that towa. 
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January 15. — ^The details to work on the fort were by compa- 
.nies. I sent to Captain Tilghmani who commanded on the hill, to 
detach one of the companies under Us command to commence the 
work. He furnished, on the 16th| a company of artillery (seamen 
from the Congress) for the day's work, which they performed 
bravely, nnd gave me great hopes of success. 

January 18, 19, and 20. — I received special orders which sepa- 
rated me from the command, and the party of topographical engi- 
neers that had been so long unfler my orders. i 

The battles of the 6th December, and the 8th and 9th January, 
had forever broken the Mexican authority in California, and they 
were daily coming in, in large parties, to sue for peace, and every 
move indicated a sincere desire on the part of the more respectable 
portion of the Californians to yield without further struggle to the 
United States authorities; yet small parties of the more desperate 
and revengeful hung about the mountains and roads; refusing or 
hesitating to yield obedience to their leaders, who now,''with great 
unanimity, determined to lay down their arms. General FloreSy 
with a small force, was known to have taken the road to Sonora, 
and it was believed he was on his way to that province, never to 
return to California. 

Leaving General Kearny at San Juan de Capristano,, on his 
return to San Diego, I took three men and pushed on for the, latter 
place. Halting late in the evening at the deserted Indian ranche- 
ria of Santa Margarita, we broke open one of the Indian huts, and 
got some corn and 'pumpkins for our animals. When night came 
on, the number of insects about the hut, and the intolerable noise 
made by the wolves, kept us from sleep. The moon shone brightly, 
and about ten at night we saddled up to pursue our journey. 

In this determination we were confirmed by the unexplained 
movement of several small parties of mounted Californians that 
reconnoitred our camp; a circumstance which afforded additional 
proof that some of the Californians were yet in arms, and led us 
very reasonably to the conclusion that our only safety was in 
changing our camp. We reached the mission of San Luis Rey, 
j&nd found not a human being stirring. The immense pile of build- 
ing, illuminated by the pale cold rays of the moon, stood out in bold 
relief on the dim horizon, a monument of the zeal of the indefati- 
gable priests by whom it was built. Now untenanted and 'deserted, 
it offered no resting place for the weary and hungry, and we rode 
on, determined to halt at the first place where grass should be in' 
abundance. 

The road here divides into two branches; one leads to the west, 
by the rancheria of San Barnardo, the other directly to San Diego, 
over the high lands, running nearly parallel to the sea coast. The 
first is that by which we had marched on the Pueblo de I09 Ange- 
les, fearing that the hills on the sea coast road would embarrass the 
movement of our military and ox-carts. 

Without a guide, we had great difficulty in striking at night the 
trail leading oTer the mountains; but consulting the stars for our 
course, and relying upon the sagacity of my three men^ who \i:9^4 
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passed most of their days in traversing untrodden regionSi we 
jogged along, shivering with the cold air of the elevated hills. 

About twelve, we came to a large patch of luxuriant grass, wet 
with dew. Upon this we loosened our animals and attempted to 
get a little sleep, but, in the absence of blankets or fire, the cold 
deprived us of repose, and the dawn of day found us again in our 
saddles. 

The only habitation on the road from San Louis Rey to San Di- 
ego is a hut about half way, whercTthere is a good spring. Its oc- 
cupants had just returned from the wars, quite as hungry as we 
were. They had preceded us not more than twenty minutes, yet 
they had a fat'bullock killed, and choice bits of his flesh roasting 
before the fire. We outnumbered the party, and consequently re- 
ceived their hospitality, which was extended to us with a good 
deal of bon-hommie. 

They conversed freely of the battles fought but a few days be- 
fore, acknowledged their participation in them, and expressed them- 
selves satisfied of the uselessness of farther resistance without aid 
from Mexico. 

The fresh meat of a bullock is all that is required by the Califor- 
nian for breakfast, dinner, and supper. 

Bread, tea, and coffee are rarely, if ever, used, and even when 
within their reach, looked upon with indifference. 

We very soon fell into their habits, and it is probable the troops 
in California, at this time, would not consider it an excessive hard- 
ship to make a campaign with no other stores'in the commissariat 
than a plentiful supply of fresh beef. The white teeth of the Cal- 
ifornians, and the blood tingling in the cheeks of their olive col- 
ored faces would seem to prove this beef to be a very healthy diet. 

The advantages in the movement of troops that are contented 
with this kind of subsistence is very great, enabling them to move 
without wagons, and with no other care for the morrow than herd- 
ing the animals intended for food. 

Our host was so well pleased with "the manner in which we acquit- 
ted ourselves at his rude repast, that, forgetting ol«l animosities, he 
saddled up his jaded horse, and piloted us for five or six mileSj 
until we reached the broad trail leading to the Solidad. 

About midday we reached San Diego, and next morning, taking 
leave of my men and the animals that had done us such good ser- 
vice, I embarked on board the prize brig Malek Adhel, commanded 
• by Lieuterant Schenck, of the navy, and prepared to take my leave 
of Upper or Alta California. Before doing so, however, I may 
venture upon a few grneral remarks, based upon personal observa- 
tions, upon the topography, climate, aud products of that portion 
of the country not covered by my survey, or that of others. These 
observation-', were made after 1 had ^^come separated from my as- 
sistants and instruments, my mind being engrossed with other sub- 
jects. The information contained in them is, therefore, less precise 
than that contained in other portions of my journal. 

The region extending from the head of the Gulf of California 
to the par^illel of the Pueblo, or Ciudad de los Angeles, is the only 
portion not heretofore covered by my own notes and journaI| or by 
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the notes and journals of other scientific expeditions fitted out by 
the United States. 

The journals and published accounts of these seyeral expeditions 
combined, will give definite ideas of all those portions of Califor- 
nia susceptible of cultivation or settlement. From this remark is 
to be excepted the vast basin watered by the Colorado, and the 
country lying between that river and the range of Cordilleras, rep- 
resented as running east of the Tulare lakes, and south of the pa- 
rallel of 36^, and the country between the Colorado and Gila 
rivers. 

Of these regions nothing is known except from the reports of 
trappers, and the speculations of geologists. As far as these ac- 
counts go, all concur in representing it as a waste of sand and rock^ 
unadorned with vegetation, poorly watered, and unfit, it is believed^ 
for any of the useful purposes of life. A glance at the map will 
show wh:tt an immense area is embraced in these boundaries; and, 
notwithstanding the oral accounts in regard to it, it is difficult to 
bring the mind to the belief in the existence of such a sea of waste 
anii desert; when every other grand division of the earth presents 
some prominent feature in the economy of nature, administering to 
the wants of man. Possibly this unexplored region may be filled 
with valuable minerals. 

I have alluded, elsewhere, to the population of this country, the 
savage character of which is another obstacle to its exploration^ 
and has tended to veil in mystery its true character and resources. 
Alta California, between the 31st and 34th parallels of latitude, 
presents to the eastern man, accustomed to navigable rivers and 
broad estuaries of the ocean topographical features of a very un- 
usual character. ' 

Two chains of mountains traverse the country in a direction 
nearly parallel to the sea coast, slightly converginp: towards each* 
other, and finally uniting near the parallel of 32^. Here they form 
the promontory of Lower, California, extending its entire lengthy 
and terminating abruptly in the ocean at Cape San Lucas. 

The first chain (that nearest the coast) may be considered a 

steppe of the second or interior range of mountains. It impinges 

on the coast at three different points, Santa Barbara, San Juan de 

Capristano, and between San Luis Rey and San Diego — at the 

first two places with so much boldness as to make it necessary to 

I conduct the'road along the margin of the sea, between the lines of 

} high and low water mark, so that both Santa Barbara and San Juan 

! present points worthy of consideration to the military command- 

■ ant charged with the defence of that country. 

Between the first and second ranges of mountains there is a val- 
ley, traversed by a good road, leading directly from the great desert 
to the Pueblo de los Angeles, and a defending force would meet its 
t adversary to the greatest advantage at Cariso Creek, the termina- 
tion of the ^'Jornada'' across the desert. The description and lo- 
cality of Cariso Creek has already been given. 

The second or principal range of mountains lies at no great dis- 
tance from the first, and the valley between offers some arable land. 
The distance between the first range and the sea coaal N^ma itoiB 
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1 to 20 or 30 miles. The surface covered with Tegetatioiii though 
small, is dif&cult to estimate; and perhaps it is unimportant that 
an estimate should be made, since the productiveness of these re- 
gions depends on other considerations than smoothness of surface 
and character of soil. The rains cannot be relied upon, and the 
tiller of the earth depends upon irrigation from the mountain 
streams for his crops. The extent of ground capable of tillage is 
thus reduced to very narrow limits, easy of computation. A know- 
ledge of the water courses, their fall, volume and extent, and the 
quantity of lands on their margin, within the level of these waters, 
are the data upon which the computations must be based. 

Taking this as a guide, an inspection of the accompanying map 
will give a general idea of the extent of arable ground, suiGciently 
correct for all practical purposes; but, in candor it should be said, 
that many streams laid down in it disappear in the sand, while the 
rocky clifjfs, forming the banks of others, render irrigation imprac- 
ticable. The scale upon which the map is projected is too small 
to represent these accidents of the ground. 

Where irrigation can be had in this country, the produce of the 
soil is abundant beyond description. All the grains and fruits of 
the temperate zones, and many of those of the tropical, flourish 
luxuriantly. 

Descending from the heights of San Barnardo to the I^8cific,'6ne 
meets every degree of temperature. Near the coast, the winds 
prevailing frOm the southwest in winter, and from the northwest in 
summer, produce a great uniformity of temperature, and the cli- 
mate i» perhaps unsurpassed in salubrity. With the exception of a 
Tery few cases of ague and fever of a mild type, sickness is unknown. 

The seasdn of the year at which we visited the country was un- 
favorable to obtaining a knowledge of its botany. The vegetation, 
mostly deciduous, had gone to decay, and no flowers nor seeds were 
collected. The country generally is entirely destitute of trees. 
Along the principal range of mountains are a few live oaks, syca- 
more, and pine; now and then, but very rarely, the sycamore and 
cotton-wood occur in the champaign country, immediately on the 
margins of the streams. , 

Wild oats everywhere cover the surface of the hills, and these, 
with the wild mi^stard and carrots, furnish good pasturage to the 
immense herds of cattle w^hich form the staple of California. , 

Of the many fruits capable of being produced with sliccess, by 
culture and irrigation, the grape is perhaps that which is brought 
nearest to perfection. 

Men experienced in growing it, and Europeans, pronounce the 
soil and climate of this portion of California unequallV^ for the 
quality of the wine expressed from it. 

We sailed from San Diego on the 25th of January, and coasted 
along the rocky and barren shores of Lower California. The in- 
formation in reference to this country, which it was in my power to 
obtain, is not so precise as that which might be derived from an ac- 
tual survey, and I have therefore embodied it in the appendix, 

I have the honor to.be, very respectfully, yours, 

W, H, EMORY. 
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APPENDIX No. 1. 



New Yo^k, October 1, 1847. 

Dear Sir: I return you my thanks fvr the very interesting infor- 
mation contained in your letter of the 20th September.* 

It unfortunately happens that I cannot wait for the arrival of 
your papers, or for the publication of the map of the War Depart- 
ment. My essay makes part •f the second volume of the transa(^- 
tions of the New York Ethnological Society. The work is now in 
the press, completed with the exception of my essay; and the prin- 
ter presses me for it. The map, which will accompany it, is prin- 
cipally intended to show the the original abodes of the Indian tribes. 
It will be presented as a sketch, without pretensions to accurate 
correctness. But there is a consideration, which makes me anxious 
to obtain every possible information respecting the Rio Gila, and 
especially its upper waters. 

You mi^ not be aware that a work has lately been recovered and 
published, wVich contains a full and authentic account of an expe- 
dition in the year 1540-1542, by order of the viceroy Mendo9a| 
and under the conduct of Vasquez Coronado. It consisted of 350 
Spaniards and 800 Indians. Setting off from Culiacan, they reached 
the sources of the Rio Gila, passed across the mountains to the 
Rio del Norte, wintered twice in the province now called New 
Mexico, explored it through its whole length, from north to south, 
and afterwards, taking a northeast course, crossed the mountains, 
retched the buffalo plains, through which they wandered a consid- 
erable distance eastwardly, and as far north as the 40th degree of 
latitude. Finding no gold, they returned to Mexico. The Span- 
iards did not re-enter the country till the year 1581; and the con- 
quest of New Mexico was not completed till about the year 1595. 

The veracity of the narrator, Castenador, who was a volunteer 
in the expedition, and who wrote the account twenty years after, is 
fully established by a variety of circumstances, too multiplied to be 
inserted here. It is sufficient to say, that the Indians of the Rio 
Gila, and of the upper valley of the Rio del Norte, were an agri- 
cultural people, cultivating maize, beans, pumpkins, and cottons, 
depending exclusively on agriculture for their subsistence, dwelling 
in villages built of mud, (torchis,) mixed with certain balls of har- 
dened matter, and well cemented together. The houses were gener- 
ally four stories high, and with no opening on the first fltor, acces- 
ible only by movable ladders, with top terraces, and an under grouncl 
apartment, occupied exclusively by the men, and used as estufas; 



* This letter gi^es a fj^entral outline of the raat^i and tweny wcrds of the Coco Marioo- 
pas language, and a few of the Pimos. 
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in short, similar in every respect to the existing pueblos of New 
Mexico, and to the ruins of the Casas Grandes ascribed, as I think 
erroneously, to the Aztecs. 

With respect to New Mexico, one principal want is that of to- 
cabularies, which would at onc« settle the question of identity with 
any of the Mexican nations. The same difficulty exists with re- 
spect to all the tribes of the country drained by the great Rio Co- 
lorado of the west. Bat there is an additional embarrassment re- 
specting the actual situatioi^of what were called the seven villages 
of Cibola; of which we can only say, that they were situated in a 
narrow valley, six leagues long, and on the very sources of some 
onf^ branch of the Rio Gila. 

^The phenomenon of this insulated semi-civilized population, is, 
in itself, remarkable, and difficult to be explained; and the discovery 
of the precise spot where the seven Cibola villages were situated 
is especially desirable. With this object in view, I beg leave to 
submit to you the following queries. s 

1st. On leaving the copper mines, on the 18th of October, and 
after having crossed the Sierra Mimbres, you reached the main 
branch of the river Gila, on the 20th; now, what I wish to know^ 
is, from what quarter did that main branch come? or, in ptber words, 
if you had ascended that main branch, what was its apparent course? 
What was the distance from the western foot of the Si^'ra Mim- 
bres to that main branch, where you struck it? Did you, along that 
distance, cross any tributary streams of the Rio Gila, and from 
what quarter did they come? 

2d. Can you furnish me with the approximate latitude of some 
of the principal points observed when descending the river; prin- 
ripally the junction of the Salinas, the village of the Pimos In- 
dians, any other spot where evident traces of ruins were discovered, 
and the mouth of the river Gila. From what quarter did the river 
Salinas come? Did you carry time with you, so as to obtain the 
relative longitudes of some points? The most important would be 
the spot where you left the Rio del Norte, that where you struck 
the main branch of the Gila, the mouth of the Salinas, the Pimot 
village, and the mouth of the Rio Gila. If you had no other means^ 
still ycur travelled distance may give a rough approximation. 

It seems to me that the easiest way to answer these two queries, 
would be, a rough approximate sketch of the country traversed by . 
you I will take special care not to commit you in any way. £ 
•am no plagiarist, and I must, in general terms, acknowledge that I 
am indebted to you for some important information; but I will, at 
the same time refer to your intended complete report and map, ' 
whit h will give that precise information which was not within my 
reach. 

3d. You did not visit the mouth of the great Rio Colorado; but 
fieneral Kearny states, in his letter, that the mouth of the Gila was 
in about latitude 32*; that he crossed the Colorado ten miles below, 
and marched' near it for thirty miles, when he left it, (turning off 
oastwardly, across the desert,) without having reached its mouth. 
Jiow, the generality of our maps place the mouth of the Colorado 
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in latitade 32^, and it is clear from what precedes, that it must be 
nearly one degree further routh. Do you think that I may in my 
sketch set it down at about latitude 31^? 

4th, The cultivation of cotton is one of great general impor- 
taijie. As now informed, I believe that, independent of varieties, 
there are but two distinct species: the black seed, which is the na- 
tive American, and found as such nowhere e?se, and the green 
seed which adheres to the staple, of Asiatic origin, thence brought 
to the Xievant and the Mediterranean, and imported into North 
America, of which it was not i native I cannot obtain in this city 
a copy of Bonpland's great botanical work, which would have 
thrown much light on the subject. I wish now to know, whether 
you took any notice of the cotton cultivated by the Pimos, and 
what species it was? I presume that it was not a native of that re- 
gion, and that the seed must have been imported from Mexico. 

I now proceed to that which relates to the Indians, who are the 
principal objects of my researches. 

1st. I have compared your vocabulary of the Coco Marricopas 
with those of the four Mexican languages in my possession, and of 
thirty-two well ascertained families of Indians, living within the 
United States or further north, and have found ho resemblance with 
either. It is to me a quite new language, but there is a remarkable 
word. Apache is the word for man; and judging by analogy from 
several other Indian languages, they should be Apaches or belong- 
ing to that family. Thus, for instance, amongst the Algonquin 
tribes, the names assumed by two of them, Illinois and Linno Linap, 
are evidently derived from Linno, a man. However this may be, 
I wish to have some further information respecting that tribe; to 
know, with as much precision as you can, the quarter whence they 
came; their present location in reference to the Pimos, and parti- 
cularly whether and what they do cultivate; also, whether they 
are wilder than the Pimos, and whether on good terms with them. 
2d. You say that the accounts, by report, of the Indians to the 
mouth of the Gila are conflicting and of an indefinite character. 
This observation applies to every information derived from other 
sources. We have as yet only vague rumors. Yet I wish to col- 
lect all these, as far as possible. A few legitimate inferences may, 
perhaps, be drawn by comparing them together; but it is princi- 
pally for the purpose of enabling me to point out the most impor- 
tant objects of inquiry that I wish to be thus informed. You will, 
therefore, oblige me by communicating such rough notes as you 
may have taken on that subject, and also what were the abodes and 
occupations of the few scattered Indians whom you met on your 
journey. 

(a.) Have you, by any direct observation, ascertained within 30' 
the positive longitude, in reference to Greenwich, of any point on 
the Rio del Norte or vicinity which may serve as ;i starting point? 
There must be some kind of a dividing ridge which separates the 
waters of the river Gila from the waters that empty into the gulf 
of Mexico. From what you say of Colonel Cooke's route, I 
would infer that he left the Rio Norte a short distance ^\)on^Y\ 

Q 
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PasO| and that he must have travelled south of that ridg^ in ^n 
almost due west course to the Rio Colorado. 

I use the word ^^Sierra Madre" in the sense attached to it bv 
the Mexicans, viz: that ridge which separates the waters that fall 
into the Atlantic from the rivers which empty into the Pa^c 
ocean, without any regard to its elevation. 

I pray you t* accept the assurances of my distinguished consid- 
eration and personal regard. 

Your most obedient and faithful servant, 

ALBERT GALLATIN. 

To Lieutenant W. H. Emory, 

U. S. Topographical Engineersy Washington. 



JVashikgton, October 8j 1847. 

DsAR Sir: la answer to your letter of the 1st instant, I have 
the pleasure to send you, with the permission of the chief of my de- 
partment, a table of twenty-three geographical positions determin- 
ed by myself, which you are at liberty to use; and, should you 
think the information of sufficient importance, I should feel much 
flattered that you should, as you propose, communicate them to the 
Ethnological Society of New York for publication. 

No astronomical observations, that I am aware of, have ever be- 
fore been made on the same grounds, if we except the observations 
of Dr. Coulter at the mouth of the Gila, which have never yet 
been published. 

You will see that the position of the Gila is very much changed, 
as well as that of Santa F6, in New Mexico. 

The observations were made with an 8^ inch sextant, constructed 
by the celebrated Gambey, of Paris. In most cases, the determina- 
tions of the places in latitude are the mean of the results obtained 
by many observations on north and south stars, of nearly equal 
altitudes, by which the errors of eccentricity, &c., in the instru- 
ment were avoided. 

The longitudes are derived from a combination of tbe results 
from the chronometers, and measurement of distances between the 
moon and stars, nearly equi-distant on either side of it. 

The chronometers used were two very good box chronometers, 
by Parkinson & Frodsham, (Nos. 783 and 2075.) 

The observations themselves, including those between Santa F6 
and Fort Leavenworth, (our pcrint of departure,) in number 2,500 
or 3,000, were all computed in the field, and are now undergoing 
verification by Professor Hubbard, a very accurate young compu- 
ter, attached to^the observatory at Washington. 

The computations* for all the points embraced in the table sent 
you, have been verified. 

The objects of our expedition being purely military, the subjects 
of interest to scientific men were only pursued so far as they were 
incidental to the expedition, and did not interfere with its great ob- 
ject. The instruments with which I was furnished were not thosej 



131 [7] 

perhaps, which I would have selected; at the same tims» there was 
nothing for me to regret, except the absence of a good portable 
telescope^ with whi,ch occultations of the fixed stars by the moon, 
an/l the immersion of Jupiter's satellites, could have beien observed, 
and a few pocket chronometers. 

We left Washington on twenty-four hours' notice, and time was 
not allowed to procure either the telescope or pocket chronometers. 

lat. We struck the Gila, as the table will show, in latitude 32^ 
44' 52" and longitude 108^ 45' west from Qreenwich; thence its 
course is very nearly west. As well as we could judge from the 
coarse of the mountains, its course from that point to ita source 
was not very far from northeast or southwest. 

No tributaries to the Gila were crossed before reaching it, except 
one named by me Night creek, a very insignificant stream. The 
Sierra Mitubres, 6,000 feet above the sea at the highest point where 
we crossed itj falls gradually and almost imperceptibly to the 
Gila. 

2d. Your second interrogatory it answered principally, by the 
table of geographical positions. 

The Rio Salinas comes in from the northeast^ a little west and 
Borth of camp 97, of November 12. (See table.) This caipp, the 
astronomical position of which is given in the table, is about mid- 
way between the villages of the Fimos and Coco Marricopas In- 
diana. 

3d. The table will show you that the junction of the Gila and 
Colorado is on the parallel of 32^ 43' or 4'; and, in the absence of 
more specific information, I would advise you to place the mouth 
of the Colorado on the parallel of 31^ 51', which is the latitude 
given it by Lieutenant Hardy, of the royal navy, whose little book 
ofttravels in Mexico you have no doubt seen. 

4th. Specimens of the seed of the cotton grown by the Pimos 
were obtained, but they have not yet reached me. Overcoming 
space was the great object we had in view when we passed the 
Pimos, and our investigations and collections were necessarily hasty 
and superficial. We passed with them only the part of a day, 
whereas, if exploration alone had been the object of our party, I 
should have considered a week as little enough to have devoted to 
this interesting people. When I left California, it was as a special 
envoy to the government, and on so short a notice that many of 
my collections and notes were left behind, with my assistants. 
Among the things so left, were the seed of the cotton. 

Most of the plants collected, however, were brought heme. 
These will show a very complete history of the botany of the coun- 
try. They are in the hands of Doctor Torrey, who is preparing 
an elaborate catalogue and drawings of those plants, heretofore 
unknown. This catalogue I should be very glad to place at the 
disposal of your society. 

The Coco Marricopas Indians come from the West. So late as 
1826, Mr. Kit Carson, one of our guides, met these people at the 
mouth of the Colorado. Subsequently to that period, they were 
visited by Dr. Anderson (whom we met in Santa Yk) al u ^oycl\. 



[7] 



132 



mbont half way between their present village and the mouth of the 
Gila river. 

They are taller and more athletic than the Pimos, and what 
struck me as very remarkable, the men had generally aquilipe 
noses, whilst those of the women were retrousses. 

They occupy thatched cottages, thirty or forty feet in diameter, 
made of the twigs of cotton-wood trees, interwoven with the straw 
of wheat, corn stalks, and cane. 

Cotton, wheat, maiz^, beans, pumpkins, and watermelons are the 
chief agricultural products of these people. Their fields are litid 
o£f in squares, and watered, by the zequias, from the Gila river. 
Their implements of husbandry arc the wooden plough, the harrow, 
and the cast-steel axe, (procured probably from Sonoras) They 
have but few cattle, and not many horses. I observed, domesti- 
cated among them, ducks, chickens, and pigs. They had many or- 
naments of seashelis, showing, in my opinion, their recent migra- 
tion from the gulf. From the character given of them by Carson,, 
when he saw them in 1826, although they were then an agricul- 
tural people, I should think they had learned much by their prox- 
imity to their neighbors, the Pimos, whom they acknowledge as 
politically their superiors, and with whom they, live on terms -of 
intimate and cordial friendship. 

The Marricopas impressed me as a more sprightly race than the 
Pimos; the interpreters of the Pimos were all natives of the Mar- 
ricopas band. 

The dress of both nations or bands was the same. That of the 
men a breech cloth and a cotton serape of domestic manufacture; 
that of the women the same kind of serape pinned around the waist 
and falling below the knees, leaving the breast and arms bare.. 

Both nations cherished an aversion to war, and a profound at- 
tachment to all the peaceful pursuits of life. This predilection 
arose from no incapacity for war, for they were at all times able 
and willing to keep the Apaches, whose hands are raised against 
all other people, at a respectful distance, and prevent depredations 
by those mountain robbers, who hold Chihuahua, Sonora, and a 
part of Durango in a condition approaching almost to tributary 
provinces. 

They have a high regard for morality, and punish transgressions 
more by public opinion than by fines or corporeal punishments. 
Polygamy is unknown amongst them, and the crime of adultery, 
punished with such fearful penalties amongst Indian nations gener- 
ally, is here almost unknown, and is punished by the contempt of 
the relatives and associates of the guilty parties. 

The Indians we met between the Del Norte and the Pimos set- 
tlement were mostly wild Indians of the great Apache nation, 
which inhabits all the country north and south of the Gila, and 
both sides of the Del Norte, about the parallel of the Jornada and 
Dead Man's lakes. 

They have no fixed habits, and the only vestiges of their abodes- 
which we saw were temporary sheds, a few feet high, made of the 
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twigs of trees. They live principally by plundering the Mexicans 
of New Mexico, Chihuahua, Sonora, and Durango. * 

iso vocabulary of their language was procured. I am inclined 
to think they extend up to the head waters of the Gila. 

Beyond them to the north is the warlike nation of the Navajoes^ 
whO| Mr. Fitzpatrick thinks, are allied to the Crow Indians. 

Near the head waters of the Salinas, which runs in a course, it is 
fiaid, nearly northeast and southwest, is a band of Indians called the 
Soones, who, in manners habits and pursuits, are said to resemble 
the Pimos, except that they live in houses scooped from the solid 
rock. Many of them are Albinos, which may be the consequence 
of their cavernous dwellings. Surrounded by the warlike Navajoe, 
and the thieving Apache, they nevertheless till their soil in peace 
and security. 

Comin'g farther east we reach the San Jos^, a tributary to the 
Puerco, which is tributary to the Rio del Norte from the loest^ 
not the Rio Puerco represented on the map to flow into the Del 
Norte south of El Passo. 

Here is an Indian race living in four story houses, built upon rocky 
promontories inaccessible to a savage fOe, cultivating the soil and 
answering the description of the seven cities of Yasquez Coronado, 
except in their present insignificance in size and population, and 
the fact that the towns, though near each other, are not in ^^a (con- 
tinuous) valley six leagues long," but on different branches of the 
same stream. The names of these towns are Cibolletta, Moquino, 
Pojuato, Covero, Acona, Laguna, Poblacon; the last a ruin. 

1 did not visit these towns in person; but I hope to get a minute 
description from one who did, and, should I succeed, it will be sent 
to you. 

The work you mention, of Castenada, has never been seen by 
me. My own impression, and it is so stated in my journal, is that 
the many ruins we saw on the Gila might well be attributed to 
Indians of the races we saw in New Mexico, and on the Gila itself. 
I mean by the last, the Pimos, who might easily have lost the art of 
building adobe or mud houses. In all respects except their dwell- 
ings they appeared to be of the same race as the builders of the 
numberless houses now level with the ground on the Gila river. 

The implement for grinding corn, and the broken pottery, were 
the only vestiges of the mechanical arts which we saw amongst the 
ruins, with the exception of a few ornaments, principally immense 
well turned beads, the size of a hen's egg. 

The same corn grinder and pottery are now in use among the 
Pimos. The corn grinder is merely a large stone, .well worn, 
slightly concave, and atiother of different shape, convex, intended 
to fit the first, and crush the corn between by the pressure of the 
hand. 

The ruins on the Gila were first seen at camp 81, the position of 
which is shown in the table, from thence to the Pimos village. 
Wherever the mountains did not impinge too close on the river and 
shut out the valley, they were seen in great abundance, enough, I 
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should think, to indicate a former population of at least one hun- 
dred thousand; and in one place, between camps 91 and 97, there is 
a long wide valley, twenty miles in length, much of which is 
covered with the ruins of buildings and broken pottery. 

These ruins are uniformly of the same kind; not one stone now 
remains on the top of the other; and they are only discoverable by 
the broken pottery around them, and stone laid in regular order, 
showing the trace of the foundation of a house. 

Most of these outlines are rectangular, and vary from 40 X 50 
to 200 and 400 feet front. The stone are unhewn, and are mostly of 
an amygdaloid, rounded by attrition. 

Now of the tributaries which come into the Gila from the north,, 
there are several besides the Salinas, which, at their mouths, are 
insignificant in size and can be stepped across; but in this whole 
region no legitimate, inference can be drawn of the size of a river, 
throughout its course, from that at any one point. 
' It 'may be large near its source, and after traversing deserts of 
sand through arid regions unwatered by rains, become very small, 
and even disappear altogether. 

Therefore, except the Salinas, of which we have oral accounts, 
nothing is known or can be inferred of the magnitude of these tri* 
butaries from their appearance at the junction. These tributaries 
come in near camp 81, where the mountains are so precipitous and 
bold no conjecture can be formed of their course^ 

The Salinas must have been the branch by which the expedition 
of Coronado ascended and crossed into New Mexico. Its general 
direction is not far from a line drawn from its mouth to Santa F£, 
and nearly in this line are the seven towns mentioned as being on 
the head waters of the San Jos6. Indians now pass from the Pimos 
village to New Mexico on this route. 

I omitted to mention, in its proper place, that we were informed 
by an intelligent Marricopas Indian that, about fifty miles from the 
mouth of the Salinas, was now standing, in a perfect state of pre- 
servation, the walls of a large three story building of mud, with its 
interior sides glazed and finely polished, and about ^t WrS to be 
seen many traces of large zequias, and broken pottery in great 
abundance' 

There is -another tribe of Indians called the Moquis, who, like 
the Pimos and Soones, cultivate the soil and live in peace with 
their neighbors; but the exact locality of this tribe I do not know, 
beyond the fact that it is on or near the head waters of some of 
the tributaries of the Oila. 

I am, with great respect, your obedient servant, 

W. H. EMORY. 
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APPENDIX No. 2. 



CoLLEGS or Physicians and Suegeons, 
Ktw Yorkj February 10, 1848. 

Mt Deab Sir: I have examined the interesting collection of 
plants which you kindly placed at my disposal, and herewith send 
you a list of them, as complete as my numerous engagements per- 
mit me to make at present. The route which you passed oyer is 
exceedingly rich in botanical treasures, as is evident from the num-^ 
her of new species and genera which you were enabled to make 
under great disadvantages, and in ah expedition which was almost 
wholly military in its character. Most of the new plants which 
you found are only indicated, or, at most, very briefly described in 
the following list. A more full account of them will be given 
hereafter. 

I am, my dear sir, very respectfully, yours, 

JOHN TORREY. 

To Lieutenant Colonel W. H. Emory. 



July 22^ 1847. 

My Dear Sir: I give you the following written sketch of the 
route, not being able, as you request, to get a trace made from my 
map. 

From the 27th June to July 11th, we were traversing the country 
between Fort Leavenworth and the bend of the Arkansas, a rich 
rolling prairie embraced between the 39th and 38th parallels of 
latitude, and the 94th and 98th meridians of longitude. 

From July 11th to July 13th, followed the Arkansas to Pawnee 
fork, in longitude about 99. At this point the fertile soil ceaseSj 
except on the ifcomediate margin of the streams. 

From the 14th July to August 1st, we were in the valley of the 
Arkansas, occasionally crossing the spurs of low hills which inter- 
rupt the direct course of the Arkansas. This part lies in latitude 
38*", and between longitude 99^ and 103° 1'. 

From the 1st August to the 8th, crossing the plain in a southerly 
direction and mounting the Raton mountain, about 7,000 feet above 
the sea, between latitudes 38 and 36. 

From the 8th August to the 14th, in the valleys of the tributaries 
to the Canadian, and crossing the extensive plains between these 
Talleys. 

From the 14th August to the 18th, ascending the great ridge bc- 
tw.een the head of the Canadian and the waters of the Del Norte, 
halting at Santa F6, in latitude 35° 41', on a tributary of the Del 
Norte, about 15 miles distant from the Del Norte, and about 1,500 
feet above that river and 6,850 above the sea. 
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From August 18th up to the 14th October, all the collections 
were made in New Mexico, in the valley of the Del Norte, or on 
the table lands adjacent, and between Santa F6 and the 33d par- 
allel of latitude, (230 miles below Santa F^.) 

From the 14th October to the 19th, we were crossing the great 
dividing ridge between the waters qf the Del Norte and the waters 
of the Gila, nearly on, the 33d parallel of north latitude, and be- 
tween the 107th and 109th meridians of longitude, measured from 
Greenwich. The grealjiist height of this dividing ridge along our 
trail was about 6,000 feet above the sea. 

From the 19th of October to the 22d November, we were follow- 
ing the course of the Gila river, occasionally forced into the mo^un- 
tains to avoid the cafions. This route is never far from the 33d 
parallel of latitude, and is embraced between the 109^ and 114^ 3&' 
meridians of longitude, falling, during that distance, very uniformly 
from about 5,000 feet to near the level of the sea. 

From the 22d November to the 24th, we were on the Colorado of 
the west, traversing a low sandy bottom. 

From the 24th November to the 28th, we were crossing the great 
desert of drifting sand, in a course little north of west. 

'On the 28th November, we encamped at the Cariso (Reed) creek 
or spring, the waters of which, when first exposed, are warm, and 
emit the smell of sulphuretted hydrogen. 

From the 28th November, we commenced to ascend the Cordil- 
leras of California, (the continuation of which forms the peninsula 
of Lower California,) and reached the highest point of the route 
December 5th, 3,000 feet above the sea, and as many below the 
overhanging peaks. From that point we descended to San Diego, 
a seaport on the level of the sea, in latitude 32° 45' and longitude 
170° 11' west of Greenwich. This point We reached December 12. 

With ereat respect, very truly yours, 

W. H. EMORY. 

Professor Torrey, Princeton. 
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APPENDIX BY PIOFESSOR TORREY. 



RANUNCULACE^. 

Ranunculus aquatilis, Linn. Plains of the Arkansas. 

Clematis Virginiana, Linn. Raton mountain. An undeter- 
mined species of this genus wasfound in fruit, Koyember 10th| on 
the Oila. The'plumose tails of.he carpels are nearly three inches 
loag. 

BERBEIIDACE^. . 

BsRBEKxs piNNATA| Lagasca. Highlands bordering the Gila; this 
appears to be a common species in the southern part of Upper Cali- 
fornia^ and in Northern Mexic«. 

CRUCIFER^. 

Lepidium ruderale, Linn. Valley of the Arkansas. 
Erysimum Arkansanum, Jfttt. Tributaries of the Canadian. 

CAPPiRIDACEiE. 

PoLONisiA grayeolenSi Rof. In flower and fruit, Sept. 26 — 
October 3, valley of the Del korte. The plant is taller, and the 
flowers are considerably larger than in the form that is common in 
the northern United States. 

Cleome integrifolia, JVu//. This beautiful species is abundant 
on both sides of the mountaias, from the plains of Oregon, and the 
upper waters of the Platte, lo latitude 33° north. 

\IOLACEiE. 

Viola cucullata, Linn. Pawnee fork of the Arkansas. 

PORTULACACEiE. 

ToRTULACA OLERACEA, Lmn. On the Arkansas. Perhaps intro- 
duced. 

Sesuyium portulacastrum, Linn. In flower and fruit, Nov. 
17. Saline soils along the Gila. Leaves spatulate. Flowers nearly 
sessile, stamens numerous. Styles 3. 

GERANIACEiE. 
Geranium Fremontii, Torr. in Frim. 2d Rep. On tke Raton. 

ZYQOPHYLLACE^. 

Eallstrcemia maxima, Torr. and Chr. Tribulus maximus, Linn. 
Tributaries of the Canadian. 
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Larre^ Mexicana, JIfortcand, •/. nov. t, 48 ^^Creosote plant.^^ lo- 
deodondo of the New Mexicans. Used externally for rheumatism. 
A shrub from three to six feet ligh. Abundant from the upper 
waters of the Arkansas and yalliy of the Del Norte, to the great 
sandy deserts of California. Itlikewise occurs in the northern 
parts of Mexico. Th^ plant abomds in a strong smelling resinous 
matter. No animal seems to fee on it, and it is useless for fuel^ 
as it can scarcely be made to bun. 

ANACARJIACEiE. 

Rhus glabra, Linn. From th upper part of the Arkansas to 
longitude 107^. 

R. LAURiNA, J\rutt. A large s.rub. Mountains of California, 
towards the sea coast. 

R. TRiLOBATA, JSTutt. On the Gili. A shrub 18 inches high, found 
late in the autumn, with staminatt aments nearly matured for the 
following spring. The Whole plan is clothed with a dense yelvet^ 
pubescence. It is, perhaps, a distiict species from R. trilohata^jj 

MALVACE^. 

Malta 'MuNROANA, Dougl. Higl sandy plains, and in the yalley 
of the Gila. Flowers bright rose 4olor. 

M. PEDATA, Torr, and Gr. Upper part of the Arkansas. 

SpHjERALCEA STELLATA, Torr. ana Gr. Near Santa F6, &c. High- 
lands between the Del Norte and the Gila. 

SiDA cocciNEA, DC^ On the Raton mountain. Several other un- 
determined Malvaceae occurs in the collection. 

SAPINDACEiE. 
Sapindus marginatus, Willd {soap berry,) Valley of the Gila. 

RHAMNACEiE. 

Ceanothus ovalis, Bigel.j Torr. ani Gr. On the Arkansas. A 
small scrubby species of this genus wis found on the Cordilleras 
of California, towards San Diego. It has thorny branches, small 
ovate coriaceous, smooth entire leaves, which are supported on 
short petioles. The branches are glabrous and glaucous. There 
were neither flowers nor fruit on the specimen. 

Ci OVALIS, var. intermidius, Torr, ani Gr. On the Arkansas. 

LEGUMINOS-E. 

Sesbaniamacrocarpa, JIfuA/. On the Gila, In fruit November 
20. 

Glycyrrhiza lepidota, JVtt^f. Near Santa F6. Not found in 
flower. 

Psoralea esculenta, Ptir^A. (Pommc de Prairie.) On the Ar- 
kansas. 

P. floribunda, JSTuit. With the preceding. 

Amorpha fruticosa Linn. On the Gila. The specimens were 
without flower and fruit, and we therefore cannot be certain of th^ 
species. 
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Dalea FOBMOsAy Toff. in Ann. lye. Jf. YorA:, 2. p. 178. This 
beautiful species was first detected by Dr. James, ia Long's first 
expedition. It is a shrub about three feet high, with numerous 
crooked branches, and purplish flowers. Near Santa F^, and yal- 
lej of the Del Norte. 

D. ALOPEcuRoiDES, WUld. With the preceding. 

D. LAziFLORA, PuTsh. Vallej of the Arkansas. 

Besides these Daleae, there were two other species, both shrubby, 
in the collection; but I have not ascertained whether they may not 
be already described. One of them is densely branched; the 
leaflets are in six to seven pairs, broadly obovate connate about 
3 lines long, glabrous above, very villous, and furnished with 
large dark colored gland^ toward the margin underneath; they are 
obscurely toothed. The flowers are in short dense spikes; calyx 
with plumose subulate- setaceous teeth, which are as long as the 
tube. This species was found on the Gila river. It is very near 
D. ramosissima, Benth. in Bot. Sulph., p. 11., t. 10. 

The other species is canescently tomentos'e,and diS'usely branched. 
The leaflets are narrowly oblong, in three to four pairs, which are 
distant. On both sides they are sparingly furnished with small red 
glands, which are nearly concealed in the down. The flowers are 
in short loose spikes, small, purple. Calyx-teeth subulate, shorter . 
than the tube, plumose. Found on the great desert west of the 
Colorado. « 

Petalostemon gracile, Q. oligophtlum. Stem erect; leaflets 
in 2 — 3 linear, slightly dotted underneath; calyx glabrous, longer 
than the subulate bracts, the teeth very short, ovate; petals oblong. 
Valley of the Del Norte. 

Prosopis glandulosa, Tort, in Ann^ Lye. Jf. York^ 2. p. 192, t. 2. 
(raezquite.) Abundant in the valleys of all the rivers, from Santa 
Fe, west. The trunk of this tree is sometimes 14 inches in diam- 
eter. The pods are long, flat, and filled with a sweetish pulp. 
They are exct;lient food for horses and are sometimes used by men 
in times of scarcity. 

P. (Strombocarpa) Emoryi, n. sp. Branches glabrous; spines in 
pairs, slender, short, straight, pinnse a single pair; leaflets about 4 
pairs, oblong, somewhat corriaceous; the under surface and the 
petioles somewhat pubescent; legume spirally twisted into a com- 
pact cylinder. Found in fruit only; on the Gila river. This spe- 
cies is nearly allied to the P. odorata of Fremont's 2d report, but 
difi*ers in its shorter, broader, and less numerous leaflets. 

ScHRANKiA uNciNATA, WUld. On the Arkansas, where it is called 
sensitive vine. 

Darlingtonia brachyloba, LC. With the preceeding. 

Several other Mimoseac are in the collection, but the specimens 
are mostly without leaves and flowers, 

Cassia cham^crista, Linn. On the Arkansas. 

ROSACEA. 

Cerasub iLicxFOLxtrs, Jfutt. Mountains of California. The kernel 
of the fruit has a strong flavor of bitter almonds. 
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natives titafiat. It is a celebrated remedy for cholera^ as noticed 
by Colonel Emory in his report. 

DiETERTA iNCANA, ToTT. and Gr,1 Diplopappus incanus^ Lindl.? 
On the Gila. Differs from Douglas's Californian plant in ita slen- 
der stem, and nearly glabrous, spinulose dentate leares. 

D. coRONOPiFOLiA, JSTutt. Valley of the Del Norte, and the head 
-waters of the Canadian. 

D. ASTEROiDES, ft. sp. Minutely scabrouS| pubescent, stem pani* 
culately branched above; leaves oblong-cuneate, somewhat rigid, 
sharply and rather coarsely toothed, involucre hemispherical; 
scales linear, in several series, with rather short herbaceous squar- 
rose tips; rays 30 or more, violet; achenia sparingly pubescent. 
Pappus of the ray much shorter than that of the disk. Elevated 
land between the Del Norte and the waters of the Gila. A well 
marked species, with leaves broader than in any other plant of the 
genus. 

Aster hebecladus, DC. Valley of the Del Norte, and desert be- 
tween the Colorado and Cordilleras of California. 

A. (Tripolium.) a branching species, with the stems pubes- 
cent above, and middle sized flowers with purple rays. It seems 
to be undescribed. Valley of the Del Norte. 
SoLiDAGO ELONGATA, Jfutt. Valley of the Gila. 
^ LiNOSTRiSGRAVEOLENs, Toff. and Gr. Chrysocoma dracunculoidesj 
Pttrsh. A shrub about two feet high, and bright yellow heads of 
flowers. Abundant on the highlands between the Del Norte and 
the Gila. 

Aplopappus spinulosus, DC. On Ocat6 creek, &c.: called Pineite 
by the natives. 

A. Menziesii, Torr. and Gr. P. dentatus: leaves coriaceous, 
strongly dentate or pinnatifid, toothed, glutinous. Abundant in 
the great desert between the Colorado and the Cordilleras of Cali- 
fornia. Another form of this species was found near St. Diego, 
with the stem and the leaves. clothed with a copious loose pubes- 
cence, and the serratures of the leaves few and small. 

Grindelia. An apparently new species of this genus was found 
in ascending the Cordilleras of California, but the flowers had 
fallen from the heads, and our specimen is therefore scarcely suffi- 
cient for determination. The stem is very smooth and whitish; the 
leaves are oblong, clasping at the base, spinulose, serrate and glab- 
rous, and the scales of the involucre are very acute, but scarcely 
recurved. 

Chrysopsis canescens, Torr. and Gr. Near Ocate creek. 
C. ECHOiDEs, Benth. in Bot. Sulph. p. 25. Valley of tke Gila. 
Perityle, Benth. in Bot. Sulph. A new species of this genus 
(P. Emoryiy nob.) was found in ascending the* Cordilleras of Cali- 
fornia. It differs from P. Californica of Bentham in its smaller 
and much more deeply lobcd leaves, narrower achenia, which are 
very hairy on the margins, and in other characters. 

Baccharis Douglasii, DC. Valley of the Gila. Besides this 
there are three other species of Baccharis in the collection, none 
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of which are described in the Florsof North Americai but we can- 
not yet pronounce them new. 

Tbssabia BOREALiSy I)C. An aromtic shrub about three feet highi 
growing in all the deserted beds o the Gila, and in the valley of 
the Del Norte; usually with the \emontia, both of which are 
abundant in those regions. 

Htmenoclea, Torr. and Gr. ined. This remarkable new genus is 
allied to Ambrosia and Xanthium. &.Qother species of it (J/. Sal^ 
$ola\ was found in Fremont's secod expedition, which, with the 
characters of the genus to which itbelongs, will be published in 
another work. This species', from tie scales of the involucre being 
in a single whorl, we propose to ca\ U. nionogyra^ Torr. and Gr. 
It was found in various parts of the^llcy of the Gila. 

Fransehia Hookeriana, Jfutt. (lc»rba del Sapa.) 

Ambrosia ACANTHocARPAf Hooker. Very abundant from Santa 
F6 to the 33d parallel of latitude. 

Another species of this genus, anc apparently an undescribed 
one, exists in the collection. It is sffrutescent, hoary, with the 
leaves bipinnatifitlly divided into very small obtuse segments. The 
flowers are wanting. 

Ambrosia artemisijefolxa, Linn, lank of the Gila. 

DicoRiB, Torr. and Gr. Another aw genus allied to Iva, of 
which a full description and figure wil.hereafter be given. It was 
found in the valley of the Gila, and inthe desert of drifting sands 
west of the Colorado. (6 to 6 inches ong, and 4 to 6 wide.) 

Wyethia ovATA, n. #p., Torr. and (r.^incd. Stem very stout, 
leaves orbicular, ovate, entire; someThat coriaceous, pubescent, 
(as are also the petioles and branches; scales of the involucre lan- 
ceolate; pappus of 3 to 4 acute rigid Ueth, one. of which is longer 
than the others. Abundant on the wetern side of the Cordilleras 
of California. 

SiLPHiuM LAciNiATUM, Linn. (Pilot veed.) On the Arkansas and 
its tributaries. 

Another Silphium,«with large ovate undivided leaves, was found 
on Cariso. creek. 

Engelmannia pinnatifida, Torr. and Gr.fl. JV. Am. 2, p. 283. 
Tributaries of the Canadian. 

Lepachys columnaris, Torr. and Gr. Rudbeckia columnaris^ 
Pursk. The rays vary from being wholly yelJow to entirely pur- 
plish brown. From the head waters Df the Canadian to Santa F6. 

Encelia farinosa, Gray ined. An aromatic shrubby plant; exud- 
ing a yellowish resin from the branches. The leaves are ovate, 
softly pubescent, and hoary on both sides, with 3 to 5 prominent 
reticulated nerves underneath. ^ 

Helianthus petiolaris, JSTutt. Upper part of the Arkansas, and 
valley of the Del Norte. 

H. LENTicuLARis, Dougl. With the preceding. 

Coreopsis palmata, Jfutt. Turkey creek. 

SiMSiA. A rayless, and probably new species of this genus, was 
found in the bed of the Agua Caliente, November 28th. It is a 
branching shrub, and the slender bark of the irregular twigs is cov- 
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ered with a whitish, very scabaus pubescence. The leaves are 
scarcely an inch long, ovate, ntire, obtu^, with short petioles, 
and scabrous on both sides, 'haff of the receptacle embracing 
the oboyate achenium, the margn of which is furnished with long 
silky hairs. 

WuLFiA? Specimens of a plat with the floral characters of this 
genus, but with different folia^, were found in abundance on the 
higher grounds bordering the vlley of the Gila. It also resembles 
Leighia, but is destitute of : pappus. Some of the genera, to 
which the plant is allied, wiKneed revision before its place can 
be satisfactorily determined. 

XiMENESiA, n. sp.l Yalleyi' the Del Norte, aiid along the Gila, 
September and October. Ths needs comparison with some of the 
Mexican species. It very narly resembles X. encelioidesj Cavan. 

RiDDELLiA,TAGETiNA, JV*tt/. Torv, utid Gr.fl.^J^T. AmtT. 2 p. 362. 
Valley of the Del Norte, abat two hundred miles below Santa F6. 
A beautiful plant with persis^nt flowers, first detected by Mr. Nutt- 
all towards the sources of tie Platte. 

Baileya, n. gen. Harv. nd Gr.j ined. Two other species of 
this unpublished genus, dedbated to that profound observer of na- 
ture. Professor Bailey, of Vest Point, exist among the California 
Slants collected by Coulter and will soon be described by Mr. 
[arvey and D;*. Gray. Thisis distinguished from the others by its 
numerous ray- flowers, and s the B. multiradiaiay Harv. and Gr, 
The whole plant is clothedcvith a woolly pubescence, and varies 
from a few inches to a foa or more in height. The leaves are 
somewhat pinnatately cut ino several narrow segments. The heads 
are on long naked peduncles and when the rays are fully expanded 
are more than an iach and ahalf in diameter. The rays are 40 or 
50 in number, in two or moe series, obovate-cuneate, of a bright 
orange yellow, and 7-nervei corolla of the disk-flowers with five 
short segments which are gkndulary pubescent, with intra-margi- 
nal nerves. Branches of lie style short, somewhat dilated and 
truncate at the extremity. Very abundant along the Del Norte 
and in the dividing region between the waters of the Del Norte 
and those of the Gila. Flovers from October 4th to November. 

Zinnia crandiflora, 4A^a<!. in Amer, Phil, trans, (n. ser,) 7, p. 
348; Torr. and Gray ft. JWAmer. 2. p. 298. Valley of the Del 
Norte. This plant, jvhich WcS first detected by Dr. James in Long's 
first expedition, is certainly frutescent at the base; in which re- 
spect it resembles the nearly allitid Z. linearis. Bent h. plant Hartw.y 
J^To. 47. This is the most humble species of the genus; being not 
more than six inches high. The stem is branchinj^ and rigid. The 
leaves are linear, sei^ile, and somewhat connate at the base, 
strongly 3 nerved, and glandularly punctate. Heads most solitary, 
at the summit of the branches, on ghoit peduncles. Involucre 
ovoid- cylindrical; the scales about 8, closely imbricated; outer ones 
somewhat orbicular; the inner oblon^^, ciliate, and somewhat scari- 
ous on the margin. Ray flowers 3 5, coriaceous and perijistept, 
roundish-ovatf', emarginate, continuous with the summit of the 
achenium. Disk-flowers few. Lobes of the corolla villous. An- 
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thers yellow. Branches of the style tapering into a 8uba1ate-]iil||- 
H^eolate point, hairy above the middle. Achenia obcompressed, 
scarcely winged, scabrous; the outer integument thin; those of 
the ray naked, of the disk with a single awn. 

Oaillabdia ambltodon, Gay, On the upper part of the Arkarisas. 
This species has been beautifully figured by Dr. Gray in Mem. 
Amer. acad. (n. ser,) t. 4. 

G. puLCHELLA, Foug. Valley of the Del Norte. 

Palafoxia linearis, LafT, New Mexico. 

Htkekoxys odorata, DC. Great desert west of the Colorado. 

Artemisia filifolia, Tofr. in Jinn. lye. JV*. Yorky2p. 211. Val- 
ley of the Del Norte, and along the Gila; abundant. 

A. DRAcuNCULoiDES, Pursh. Table lands of the Del Norte and 
Gila. A Yery common species of underwood, often called sage by 
the hunters. 

A. CAKA, Pursh. On the Raton mountains. 

Sehecio lokgilobus. Benth. in pi. Hartweg. A bushy speciee 
about three feet high, growing abundantly in the region between 
the waters of the Del Norte and the Gila. 

Tetbadymia, (tub-genus Polydymia.) Heads about 16-flowered; 
the flowers all tubular and perfect. Involucre of 15 to 16 oblong 
obtuse coriaceo-chartaceous scales which are slightly concave but 
not carinate. Receptacle naked. Corolla with rather slender tube; 
the lobes short, orate, erect, furnished with long villous hairs ex- 
ternally. Anthers included. Branches of the style tipped with a 
very short obtuse pubescent cone. Achenia oblong-turbinate, vil- 
lous with short hairs. Pappus of numerous, somewhat rigid, den- 
ticulate bristles. A suffrutescent prostrate much branched plant, 
canescently and oensely tomentose; the leaves broadly obovate, 
toothed, narrowed into a petiole. Heads on short peduncles, ter* 
minating the somewhat corymbose branches. 

T. (Polydymia) RAMOsissiMA, n. sp. Hills bordering the Gila. 
Stem spreading, with very numerous matted branches. Leaves 
about three-fourths of an inch in length, the lamina broader than 
long, with 5 7 indistinct rounded teeth, abruptly narrowed into a 
longish petiole. Heads about one-third of an inch in diameter, 
ovate. Involucral scales in several series, the exterior ones 
shorter than the inferior. Hairs of the achenium smooth, slightly 
bifid at the summit. Pappus longer than the achenium. This plant 
is clearly allied to Tetradymia, but differs in the many-flowered 
heads, numerous scales of the involucre, slightly cleft corolla- 
tube, and in several other characters; so that it should perhaps 
form the type of a distinct genas. 

CiRSiUM UNDULATUM, Sprtug. The locality of this plant is not 
recorded, but it was probably found on the upper part of the 
Arkansas. 

Stkphanomeria paniculata, Kutt. Ascending the Cordilleras of 
California. 

MuLGEDiuMPULCHELLUM, Jfutl. Pawncc Fork of the Arkansas. 

10 
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ERICACE^. 



Akctostaphtlos puNOENfl, Kufitk.l Valley of the Gila and Sao 
Diego. Flowers in January. 

A. TOMENTOSA, DougLl A shrub 4 to 6 feet high. Cordilleras 
of California. This may. be a smooth variety of Douglas's plant. 
The leaves are orbicular-ovate, obtuse or truncate at the base, 

{rlabrous on both sides, with the petiole one-third the length of the 
amina. It was not found in flower. 

PLANTAGINACE-E. 

Plantago, n. sp. 1 Allied to P. gnaphaloides^ Jfutt. Great 
desert west of the Colorado, near the Cordilleras of California. 
The whple plant is clothed with a loose white tomentum, which is 
partly decidious with age. The leaves are linear-lanceolate, en- 
tire, and taper to a long narrow base. The peduncles are 6 to 6 
inches long, and bear a close cylindrical spike, which is less than 
an inch in length.. Sepals ovate, membranaceous, marked with a 
strong mid-rib, which is villous externally. Segments of the co- 
rolla ovate. Capsule 2 seeded. 

PEDALIACE^. 

Ma&tthia pkoboscidea, Linn.l Abundant in the valley of the 
Del Norte. We have only the leaves, and a drawing of the fruit. 
It is possibly M. Althtefoliaj Benth. in bot, Sulph. 

SCROPHULARIACEiE. 

Maurandia antirrhina, Lindl. On the San Francisco, a tribu- 
tary of the Gila. A slender trailing plant, with beautiful purplish 
flowers. 

Castilleja linearifolia, Benth. Valley of the Gila, and the re- 
gion between that river and the waters of the Gila. 

Penstemon Torreyi, Benth. Region between the Del Norte'and 
the Gila. 

Three or four other species of Penstemon exist <n the collection, 
but the specimens are incomplete, and have not yet been studied. 

VERBENACE^. 

Verbena bipinnatifida, Jfutt. Valley of the Del Norte. 

LippiA cuNEiFOLiA, Steud. Verbena cuneifolia, Torr. in Long's 
Rocky Mouniain plants. Upper part of the Arkansas, and along 
the tributaries of the Canadian. 

LABIATiE. 

Salvia cardvacea, Benth. Western slope of the Cordilleras of 
California. 
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Another species of this genus was found with the preceding, Ikt 
not in flower. It is entirely clothed with dense soft canesrent pu- 
bescence. It is shrubby, with long stout branches springing from 
near the root. The leaves are oblong, coriaceous, entire, a%id two 
inches of more in length. 

Several %ther undetermined Labiatse were found in the valley of 
the Del Norte and on the Oila. 

BORAGINACEiE. 

Mtosotis gloherata, ^uti. Tributaries of the Canadian. 

EuPLocA GRAKDiFLOKA, n. sp. Hirsute with rough oppressed hairs. 
Leaves oblong-lanceolate, on short petioles. Flowers in leafy clus- 
ters . Calyx nve-parted to the base, with linear-lanceolate segments. 
Corolla white; (the expanded limb nearly three-fourths of an inch 
in diameter,) obscurely 5-lobed, plaited; tube slender, somewhat 
ventricose below the middle; the throat naked. Stamens inserted 
towards the base of the corolla-tube; the filaments short; anthers 
oblong-linear. Ovary 4-celled, style filiform, persistent, arisine 
from the summit of the ovary; stigma capitate, with a tuft of stiff 
hairs at the extremity. Fruit 4-celled, 2-lobed, finally separating 
into indehiscent carpels; embryo curved, terete, surrounded with 
very thin albumen; radicle superior. On the Del Norte below 
Santa F^. This plant is clearly a convener of Euploca convolvulacea 
of Nuttall. It is nearly related to'Tournefortia. 

HYDROLEACEiE. 

Eriodictyon, Benth. in hot. Sulph.j p. 35. Chois. in MCy prod^ 
10, p. 183. A well characterized Californian genus, containing 
three described species, one of which, the Wigandia Catifornica^ 
Hook, and Arn.^ was found in rocky places near the mou,th of San 
Carlos, on the Gila, and on the Cordilleras of California. The 
leaves are coriaceous, varying in. form from narrowly linear to lan- 
ceolate, and from being perfectly entire to strongly dentate. The 
upper surface (as well as the branches) is covered with a copious 
adhesive varnish, while the under-side is whitish tomentose, with 
strongly marked reticulated veins. 

POLEMONIACEiE. 

Phlox, n. sp. This likewise occurs in Texas, and will be de- 
scribed by Dr. Gray. It was found in various places on the tribu- 
taries of the Canadian. 

GiLiA PI LciiELLA, Dougl. Ocat6 creek", and other tributaries of 
the Canadian. 

G. LONGiroLiA, Benth. Ipomcca longifolia, Torr. in Long's Rocky 
mountain plants. Valley of the Del Noite. 

FouQUiERA spiNOSA. {^Brounia spinosa^ Kunth. nov, gen, 6 p, 84, 
t. 528.) Benth, in Bot, Sulph, p. 16. Ascending the Cordilleras 
of California. A highly ornamental shrub, shooting uj Uik^ 
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smyioth simple steins, to the height of from 12 to 25 feet^ with a 
panicle of scarlet flowers near the summit. It differs slightly from 
the figure and description of Kunth, but seems to be the same plant. 
The leaves are obovate-oblong, glabrous and membranaceous, grow- 
ing in fascicles in the axils of the spines. The spines are from a 
half an inch to near an inch in length, slender, more or lei^ spread- 
ing, or even somewhat recurved. At the base of each is a longitu- 
dinal protuberance which extends along the stem until it reaches 
the spine, which is on a line with it below. The panicle is usually 
contracted and elongated, but sometimes short, and almost corym- 
bose. The flowers are on short pedicles which are furnished with 
deciduous bracts. Sepals 5, nearly orbicular, concave, strongly 
imbricated, persistent, about one-fourth the length of the corolla. 
Corrola about three-fourths of an inch long; the tube cylindrical, 
and often curved; limb 5-cleft, with ovate rather acute segments. 
Stamens 13 to 16 exserted, hypogynous; the filaments thickened 
and somewhat coherent at the base; anthers linear-oblong, mucro- 
nate. Ovary 3-celledj with about 6 ascending anatropous ovules 
in each cell; style 3 parted below the middle. Capsule oblong, 
acute, obtuse, triangular, coriaceous and glabrous, 3-valved, locu- 
licidal, straight, or little curved, 1- celled by the separation of the 
valves from the triangular axis. Seeds 3 to 6, white, ovate, pel- 
tate, much compressed, with a broad winged margin, which is an 
expansion of the testa, and which finally is resolved into numerous 
fine hairs. These are beautiful objects under the microscope. They 
are spiral vessels consisting of an extremely delicate sheath, con- 
taining the loosely coiled thread which frequently ramifies with 
anastomosing branches. The whole testa is formed of these sin- 
gular vessels. Embryo nearly as large as the seed; cotyledons fo- 
liaceous; radicle pointing downward. There can be little doubt of 
the propriety of uniting Bronnia and Fouquiera. Each genus was 
founded on a single species, and both plants seem to be very little 
known to European botanists. Of the former the flowers are im- 
perfectly described, and of the latter the fruit is unknown. Oqr 
plant partakes of the characters of both genera. In the ovary the 
placentae meet in the axis, but only slightly cohere; finally they 
unite, but in fruit the valves of the capsule separate from the axis, 
to which the seeds remain attached. As to the affinities of Fou- 
quiera, I am inclined to adoflt the opinion of Lindley, that it is 
very near Polcmoniaceae, and particularly to Cantua. It differs, 
however, in its distinct imbricated sepals, (which are exactly those 
of convolvulus,) more numerous and hypogynous stamens; and 
very sparing albumen, as well as in habit. It is certainly very un- 
like Frankeniacea;, to which it is appended by Endlicher. Kunth 
placed it among genera allied to PortulacacecC. 

CONVOLVULACEiE. 

Ipomcea leptophylla, Torr, in Fr^m. \st reporty p. 94. Upper 
part of the Arkansas and head waters of the Canadian. The stems 
are often erect, about two feet high, and of a bushy appearance. 
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From the appearance of the specimens, I should suppose the plant 
were a perennial, but according to Dr. James it is an annual. 

CONTOLVULUS NUTTALLII. C. HASTATt/S, Jfutt, Xfi traflS. Jlmtr. 

Shil. soc. (n. 8tr.) 5 p. 194; "not of Thunb. Valley of the Del 
forte. > 

One or two other Convolvulacea* were in the collection, but I 
have not determined them to my satisfaction. 

SOLANACE^. 

Nycterium LOBATUM. Between Fort Leavenworth and 'the head 
of the Arkansas. x 

Datvba Metel, Willd 1 Valley of the Gila. It grows from four 
to five feet high, with spreading branches. Perhaps introduced. 

SoLANUM TRiFLORUM, JVutt. Upper part of the Arkansas, and on 
the tributaries of the Arkansas. 

Another species of Solanum was found on the Del Norte below 
Santa F^. The whole plant is clothed with a d^nse yellowish 
white pubescence. The stems are rough, with minute slender 
prickles. Leaves linear-oblong, entire, rather obtuse, prickly 
along the midrib. Flowers, two or three together at the summit 
of the branches, white ? stamens 5; anthers equal; 

GENTIANACEiE. 

EusTOMA RussELiANUM, Dofi. Near the bank of the San Pedro. 
A showy plant. 

Erythr^a Beyrichii, Torr. and Gr. E, tricantha /3 Griseb. Val- 
ley of the Del Norte, and along the Gila. 

OLEACE^. 

Fraxinus velutina, n. sp. Branches, petioles, and under surface 
p{ the leaves, clothed with a dense soft pubescence. Leaflets 3 to 
5, rhombic-ovate, cuneate at the base, coarsely serrate or toothed, 
sparingly pubescent above. Fruit narrowly oblanceolate, nearly 
entire at the apex, about three-fourths of an inch long. A small 
tree, usually from 15 to 20 feet high. Grows in the region between 
the waters of the Dei Norte and the Gila; also on the Mimbres, a 
tributary of the latter river. 

NYCTAGINACE.E. 

Abronia mellifera. Hook, Valley of the Del Norte. 

A. (Tripterocalyx) micr'anthum, Torr. in Frem, 1st report^ p. 96. 
Valley of the Del Norte. 

This differs in some respects from Fremont's plant. The pedun- 
cles are elongated, and the fruit <is more than an inch long, with 
very broad wings. The structure of the seed is precisely the same 
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as^in that plant, the inner cotyledon of the conduplicate embryo 
being abortive. It is wanting also in A. mellifera. In several 
apecies of this genus, if not in all of them, the filaments adhere 
throughout nearly their whole length to the tube of the perianth. 
The lobes of the perianth are dilated, and deeply emarginate, but 
appear ovate in the bud, from the lobules being conduplicate. 

CHENOPODIACEiE. 

Sarcobatus vermiculatus. S. Maximilioniy Kets in Prince Max* 

ifi, Trav.y Engl. €<i., p. 618. Fremontia vermicularisj Torr, in Frim. 

1st report y p. 96; and 2d report y p. 317. Batis vermicularis^ Hook. 

fl. Bor. Am, 2, p. 188. Aoundant on the Del Norte, and upper 

part of the valley of the Gila. 

This is the pulpy thorn of Lewis and Clark. It has a very ex- 
tensive range in the desert regions on both sides of the mountains. 
Since my notices of this plant were published in Fremont's reports, 
I have ascertained that Nees' description of his genus Sarcobatus 
dates a little anterior to mine, so that his name must be adopted. 

Obione argentea, Moq. Atriplex argentea^ Jfutt. Abundant in 
sandy saline places on the Del Norte. 

O. poLYCARPA, n. sp. Valley of the Gila. 

EuROTiA LANATA, Moq. Vallc;^ of the Del Norte. A shrubby Sa- 
licornia, an Atriplex, and a species of Sueda, were found in saline 
soils along the Gila. 

AMARANTHACE^. 

Amarantiius hybridus, VarA Glabrous; stem and leaves nearly 
smooth, flowers (purplish) crowded in a dense compound terminal 
spike; bracts somewhat awned, shorter than the flowers; utricle 
opening transversely. On the Del Norte, below Santa F^. 

Alternanthera? (Endotheca) lanuginosa. — Achyranthes lan- 
uginosa, JVt^^f. in Am, Phil, Trans, ^ (JV. Ser.y) 5, p. 166. Abundant 
on the sand hills above Socoro, along the Rio Del Norte. It spreads 
on the ground, forming patches, and rooting at the joints. The 
natives call it paga-paga. Nqttall referred this plant to. Achy- 
ranthes, but it is clearly not of that genus. For the present, it is 
doubtfully placed in Alternanthera, but may hereafter be separated 
as, a distinct genus. The flowers are in small axillary sessile clus- 
ters, and when the fruit is matured, they become imbedded in the 
branches by the growth of the surrounding parts, so as to be en- 
tirely concealed. The filaments are united into a cup at the base, 
and leave minute, entire, intermediate teeth. The anthers are two- 
celled before dehiscing, but afterwards one-celled, ovary, with a 
single ovule; style almost wanting; stigma globose. This plant 
was first discovered by Nuttall, on the north fork of the Canadian; 
Colonel Fremont collected it oh the upper Arkansas in his last ex- 
pedition; it has also been found in Texas by Mr. Wright and by 
Fendler and Dr. Gregg in New Mexico. 
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POLYGONACE^. 

Ebiogonum tkichopes, n. sp. Stem scape-like, Terticillately and 
•diraricately much braDched, glabrous; peduncles capillary; invo- 
lacre minute, few-flowered, glabrous, 4-toothed; the teeth nearly 
equal, obtuse, erect; sepals ovate, acute, nearly equal, yery hairy. 
Eastern slope ot the Cordilleras of California. Our specimens of 
this remarkable species are*imperfept, the leaves being wanting. 
They probably grow in a radical cluster. The flowering stems are 
a foot or more high, with the primary and secondary branches ver- 
ticillate; the branchlets are bi-trichotomous, and the ultimate divi- . 
sions or peduncles somewhat secund. Involucre scarcely half a 
line in length, 5-^ flowered, and only 4- toothed. The flowers are 
nearly twice as large as the involucres, sepals, concave, ^rect — 
spreading. Stamens scarcely exserted. 

E. TOMENTosuM, Michx, Abundant in the region between the val- 
]ejr of the Del Norte and the waters of the Oila; the most western 
station hitherto fotind of this species, which is almost the only 
£riogonum known east of the Mississippi. 

E. Abertianum, n. sf. Annual? Canescently tomentose; stem 
dichotomous above; leaves oblong-lanceolate, attenuated to a pe- 
tiole at the base; involucres solitary, somewhat racemose on the 
branches, pedunculate, many flowered, campanulate, deeply 5 — 8- 
parted; exterior sepals nearly orbicular, deeply cordate at the base; 
inner sepals narrow, carinate below, contracted above, somewhat 
dilated and emarginate at the summit; stamens much shorter than 
the sepals. Yery common in the region between the Del Norte and 
the Gila. Also found by Lieut. Abert on the upper waters of the 
Arkansas. Just as I was sending these notes to the press, I re- 
ceived a visit froni Mr. Nuttall, who informed me that a species 
allied to this was found by Mr. Gambel, in his late journey to Cal- 
ifornia. He thinks its characters differ so much from all the Eri- 
ogono hitherto described, that he has constituted of it a new ^enus 
under the name of Kucycla. A full account of Mr. GambePs 
plants, by Mr. Nuttall, will soon be published in the journal of the 
academy of Philadelphia. Our plant is about a foot high, with 
loosely paniculate branches. The heads and flowers are nearly as 
large as those of £. tomentosum. The sepals are yellowish, tinged 
'with rose, the three inner ones differ widely from the others; they 
are carinate and glandular on the back below the middle, and 
closely embrace the pistil, the angles of which correspond with the 
keels of the sepals. 

Imperfect specimens of several other Eriogona occur in the col- 
lection. 

SAURURACEiE. > 

Anemopsis Californica, JVttif^. Hook, in hot. Beechey^s Voy.^p* 
390, t. 92. Valley of the Gila. 
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EUPHORBIACEiE. 



Eeemocakpus setigbkus, Btnth, in Bot. of Sulph.^ p. 63, t. 26. 
Plains of San Diego^ California. 

Hendecandba Texensis, Klotzsch. H. mulHJlora^ Tarr. in Frem. 
1st report. Croton muricatum^ J^Tutt. Valley of the Del Norte. 

Another species of this, genus, allied to H.' procumbenSy was 
. found on the Cordilleras of Mexico, but the materials are scarcely 
sufficient for determining it satisfactorily. 

Stillin«ia spiNULOsA, n. jp. Suffruticose? leaves rhombic-OTate, 
rigid) narrowed at the base, prominently 3-nerved, mucronately 
acuminate, dentate^pinulose on the margin; spikes axillary and 
terminal; sterile flowers sessile; bracts acuminate, with a stipitate 
gland on each side at the base. Abundant in the desert west of 
the Colorado. Stem (apparently) about a span high, with spread- 
• ing branches. Leaves an inch or more in length, sessile, n.eatly 
margined with -spreading spinulous teeth, glabrous an both sides. 
Spikes numerous; with solitary fertile flowers at the base. Sterile 
flowers about as long as the scale. Perianth hemispherical| irre'g* 
ularly lobed and undulated. Stamens 2. Fertile flowers imperfect 
in our specimens. Fruit glabrous. 

Euphorbia herniaroides, J^Tutt. Banks of the Gila. A pubes- 
cent variety of this species was found in the desert west of the 
Colorado. 

CUPULIFER^. 

Quercus Emoryi, n. sp. Leaves coriaceous, oblong, on very 
short petioles, remotely and repandly toothed, the serratures mu- 
cronate, smooth on both sides; fruit pedunculate, solitary and in 
pairs, gland ovoid-oblong, mucronate; cup hemispherical, the scales 
appressed. Common in the elevated country between the Del 
Norte and the Gila. This small- leaved oak resembles Q. agrifolia 
and Q, undulata^ {Torr. in Jinn. lye. JST. York 2, p. 248,-^. 4,) but 
is quite distinct from both. 

SALICACEiE. 

Salix. Several narrow^leaved willows were found along the 
Gila, and in the region west of the Colorado; but being without 
fructification they cannot be determined. One of them is used as 
food for cattle when there is no grass. 

PLATANACE^. 

Platanus Mkxicanus, Moricandpl. nouv. ou rares d'^Amer. t. 26. 
P. Californicusy Benth. hot. Sulph.^ p. 54. P. racemosus^ Jfutt.l 
Valley of the Gila. 

CONlfER^. 

Ephedra occiDENTALis, Willd.l From the region between the Del 
Norte and the Gila, and the hills bordering the latter river to the 
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desert "west of the Colorado. A shrub 3-4 feet high, with numer- 
ous slender branches; its appearance being that of Scotch broom^ 
(Spartium scoparium.) The sheaths are very long, Sparted, with 
subulate-acuminate segments. This can hardly be the E. America- 
na of QuitO| which is described as tidying S-pa^'ted sheaths. The 
specimens are without either flowers or fruit. If the species should 
prove to be new, it may be called £. trifurcus. There seems to be 
still another species growing on the table lands of N<w MexicO| 
differing from the preceding in it^ very short sheaths. 

JuMiPERus. Two undetermined species were found in crossing 
the country from the Del Norte to the Gila. Both of them have 
tfce general character of J. Virginiana. One is a lar^e tree, with 
acerose leaves, and a bark like that of a Pinus; the other has short 
closely appressed leaves, and berrie^ larger than a. buck shot. 

AMARYLLIDACE^. 

Agate Ameeicana, Linn. Found in descending the western slope 
of the Cordilleras of California. This is the maguey of the Mexi- 
cans. It shoots up a flowering stalk 10 or 15 feet high. The juice 
of the plant affords an intoxicating drink called pulque. 

Another species of Agave, or a very remarkable variety of the 
preceding was founfl in New Mexico, west of the Del Norte. It 
differs from A. Americana in its much shorter and broader leaves^ 
which are furnished wi;h smaller marginal spines. 

LILIACE^. 

Yucca. The leaves only, of what appear to be four species of 
this genus, occur in the collection, but we cannot identify them for 
want of the inflorescence. 

ORCHIDACE^. 

SpiKANTHES cERNUA, Rxck. Low grouud^ iu the valley of the Del 
Norte. 

CYPfRACE^. 

Eleocharis quadrangulata, R. Brown. Valley of the Gila. 
Cyperus Michauxianus, Schultes. Valley of the Gila. 

GRAMINEiE. 

Chloris alba, Presl. Spikes umbellate-fasciculate, numerouS| 
(8 — 12,) the peduncle enclosed in a broad compressed sheath; 
spikelets 2-flowered; upper glume nearly as long as the flowers, 
2'toothed, with a short awn between the teeth; lower palea of the 
perfect flower obscurely 3-nerved, gibbous in the middle, the mar- 
in ciliate with long hairs towards the summit; awn three times as 
ong as the palea; neuter flower broad and truncate, inclosing a 
short aristiform rudiment; the awn twice as long as the palea. Bed 
of the Gila. Very near C. harhata^ which differs in the entire 
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glumes, entire mucronate, (not awned,) in the entire straight lower 
palea of the perfect flower, and in the third or aristiform flower 
being much exserted.* 

BouTELouA RACEMOSA, Lagasca.l Culm erect, simple; spikes nu- 
merous (20—40,) reflexed, 3-flowers; lower glume linear subulate; 
upper one linear-lanceolate, scabrous, entire, nearly as long as the 
spikelets; lower palea of the perfect flower unequally tricuspidate, 
pubescent; abortive flower reduced to a slender awn which is nearly 
as long as the perfect flower, furnished at the base with 2 short 
and inconspicuous bristles. Valley of the Gila, rare. This plant 
Egress pretty well with Eunth's description of B.{Eutr%ana^)race- 
mosaj except in the pubescent lower palea, and the minute brisfles 
at the base of the neuter flower. Whether it be the plant of La- 

fasca or not is very difficult to determine from his brief character, 
t certainly is very different from B. racemosa of the United States, 
which has a large 3-awned neuter flower, and if distinct from La- 
gasca's, must receive another name. That of B. curtipendula 
would be appropriate. 

Chondaosium eriopodum, n. $p. Culm simple, pubescent below; 
spikes 4 — 6, racemose, appressed, on short woolly peduncles; spike- 
lets 2-flowered; flowers distichous; glumes very unequal, glabrous, 
linear-lanceolate, mucronate, entire; lower {)alea of the perfect 
flower glabrous, bifid at the apex, with a short bristle between the 
teeth; neuter flower pedicellate, with 3 slender awns. This is one 
of the species of **Grama" so useful as a fodder-grass in New 
Mexico. It is abundant along the Del Norte, and in the region be- 
tween that river and waters of the Gila. The culm is slender, 
a foot or more in height. Leaves are very narrow, 2—3 inches 
long, with glabrous sheaths; sheath almost wanting. Spikes about 
three-fourths of an inch long. 

CiioNDUosiuM FCENEUM, n. sp. Leaves glabrous; spikes 2 — 3, ob- 
long, falcate, spreading; rachis nearly half the length of the spikes; 
upper glume nearly as l^ng at the perfect flower, with two rows of 
piliferous glands on the back; lower palea deeply 3-rleft, the seg- 
ments lanceolate and mucronate, hairy on the margin; neuter flower 
of two truncate emarginate valves^ wkh a 2-valved rudiment of a 
third flower, and 3 short stout awns. Uplands bordering the valley 
of the Del Norte. This is another of the grasses called Grama in 
New Mexico, and is the best kind, being almost as good fodder as 
oats. It is nearly allied to Atheropogen (Chondrosiumy) oligosta- 
chyum of Nuttall. 

CiioNDRosiuM poLYSTAciiYUM, Beuth. hot, Sulph. p. 56. Uplands 
bordering the Gila. The smallest kind of ^^Grama^^ found on the 
journey. It is about 6 inches high, very slender. The spikes are 
narrowly linear, and almost half an inch long, erect, on short 
brownish peduncles. The other characters agree minutely with 
Mr. Bentham's admirable detailed description in the work quoted 
above. 

Leptociiloa filiformis, Roem and Schults, Valley of the Gila. 
Scarcely distinct from L, mucronata of the United States. 

Sesleria? DACTYLoiDES, JVttif^ Upper part of the Arkausas. This 



-,- -^r-^^ 



155 [*] 

is the celebrated ^^Muffalo Orassj^^ so called becaufll it constitates 
the chief fodder of the wild buffalo, during the season that 
it flourishes. I haye retained this plant) for the present, whem^tt 
was placed by Mr. Nuttall, who noticedT its anomalous characters. 
It differs from Sesleiia, and indeed fromt the Tribe F^stucace^y in 
its habit| which is that of Ckondrosium. The stem throws off suck* 
*er8 which root at the joints, from whence leaves and culjuof a few 
inches in height are thrown up. The spikea are twoi|p three in 
numbery on short spreading peduncles. Tiiey are ablong, about 
half an inch in length, and QOtuse; bearing from 6 to 8 spikelets, 
which are unilateral ^ and form a double row on the rachis. The 
sjnkelets are usually 2 flowered, but I have occasionally found them 
^th 3 flcgrers, and even the rudiment of a fourth. The glumes 
are very unequal oblong- ovate, coriaceo-membranaceous, carinate 
a&d one«nerved, the upper one slightly mucronate.' Palea oblone- 
laiic«olate and somewhat keeled, membranaceous, nearly equal, 
but longer than the glumes, entire, glabrous ei^cept on thi; keel; 
the lower 3 nerved, the upper bl- carinate. Anthers large^ linear, 
fuWous. In all th^ specimens of this collection, as well as in. those 
in my herbarium from numerous other localities, there are no fertile 
flowers, and only in few instances rudimentary styles, so that the 
plant seems to be dioecios polygamus by abortion. 

A&uNDo Phbagkites, Linn. Valley of the Del Norte, and along 
the Oila. 

Andropogon akgenteus, DC, Kunth. enum. l^p- 500. Vfill^y of 
*ihe Oila. A handsome species, with the spikes m a terminal pani< 
cle which has a white appearance from the abundant silky hairs of 
the flowers. • 

A. MAcaouRus, Michx. With the preceeding. 

Besides these grasses, there were a few others, mostly collected 
in the valley of the Oila, but which I have not determined, as the 
specimens were not so complete as could be desired. Among them 
are a G/ycerta, two '^grostidesy five species of Panfcum; and a 
Poa {B}ragrostisj) with larget elongated spikeUts. In some parts of 
the valley of the Del Norte, Sorghum vulgare is cultivated, and 
was found partly naturalized. 

EQUISETACEiE. 

Equisetum hyemale, Linn. Lower part of the Colorado. 

FILICES. 

Adiantum teneritm, Swartz. Valley of the Oila. This species 
is widely spread over the southern part of North America, and yet 
has not hitherto obtained a place in our Flora. We have it from 
Alabama, Florida, Texas, and various par.ts of California. 

Lycopodium. a small species allied to L. rupe$trey was found 
in descending the Oila. It differs in its incurved leaves which are 
mucronate, but without a bristle at the tip. No fructification 'cz* 
ists in the specimen. 
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EIFLANAAIOK OF THE PLATES. 



Plate l-Wba /otmom.—A braaoh of the natma •!», with a gqMmta tawmt nugmttad. 
PtATz 2— J'a//tvi« jMTotfoxa.— Natnnl tin, with a aeptrata carpel oiagiiiiled. 
Plate 9-^Lmrrm Jftcicaaa.— A braaoh of the natonl fixe. Figure 1. Separate flower. 
• Figure 2. EjUeraal new of a etairiea, with a scale at its baie. Figure 3. The eeme, 

eeen froia the opposite tide. Figure 4. Ovary aad style. The last thgw ^gnres aag- 

niaed. 
PxjkTB i-^ZIaiila groMl^lerw.-- The eatire plaat, except the root. vFigare 1. A head of 

flowers. Figi]jre2. A ray flower, patoral siae. Figure 3. A disk flower. Figiiia4. 
' fltamcn. Figore 0. Ponioaof the style, with ittbraaobes. The last three flgares more 

oir lesl'taagiiifled. 
PuLTB 6— JKdt/i<a iagiHmm^JL braach of the aatoral siaa. Figaro 1. Acheaiiai and pap. 

pas of a ray flower magaiAed. Figore fl. A ray flower less aagnifled. Figon 3. A 

disk flower. Figore 4. Patt of die Style, with its braadies. The last two flgoreseoa* 

sideraUy magaifled. 
PLan 6— Hail lya nattiratfiafa.— The whcde plant, accept the lower portioa of the stem. 

figipte 1. A ray flower. Figore 2. A diric flower. Figore 8. Two of the stamens. 

figure 4. Style and its branches. All magnified. . 4 

PuLTx 7— vf rcfotfapAy/o« jmngem. 
Plats 8— Fou^a^a ^finota. — Summit of the stem and panicle of flowers. Figure 1. A 

capsule, with the valfcs separated, showing the placentifcrous axis. Figure 2. A seed. 

(Both of natural sine.) Figure 3. Tranverse section of a seed. Figure 4. Embryo. 

(The last two magnified.) Figures 5 aad 6. Spiral yessels composing the testa of the 

seed, greatly magnified. 
Plats 9— Q««rcvt JSsioryi.— Figures 1 aad 2. Acorns c^the same. All the figures of 

natural siae. 
PiJLTs 10— ^et/eria dacty/dtfct.— The entire plant of the natural siie. Figure 1. A spike- 
let. Figure 2. Glumes. Figure 3. Staminate flower. Figure 4. The same, with the 

pales remoTcd. All the figures magnified. 
Plats ll^Ipomaa leptaphylla.-^A. branch of the natural size. Figure 1. Pistil. Figure 

e 2. Capsule. Figure 3. Seed. All the figures of natural sixe. 
Plats 12— Cftonirofttim /ceneam— Two plants of the natural sixe. Figure 1. A spikelet 

magnified. Figure 2. The same, with the glumes remoTcd, somewhat more highly 

magnified. Figure 3. Upper palea of the perfect fiower. 
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APPENDIX NO. 2.-.(CoNTihUED.) 

St. LomBf February 13, 1849. 

My Dsar Sir: Your letter, to^rethcr with the packace contaiDin^ the drawings of a 
number of most interesting cactaceas, arrrved safely here about two weeks ago. 

On the occasion of my report on the botany of Dr. Wislizenus' vovage, I ha^e made a 
careful investigation of the ractaccee, of which he breught home with him more thaa twenty 
species, and have been enabled to elucidate several points which had been unknown, or ob- 
scure before; no doubt because in the hot houses of European gardens these curious plants, 
though they thrive pretty well, rarely produce flowers and fruit; so that from 800 species of 
cactacese at present cultivated in Europe, perhaps not ooe^fourth is known as to its liowerj 
and a much smaller proportion in fruit. 

I have ventured to describe some of your species from the drawing; my description, bow- 
ever, and the names gifen by me, mnst remain doubtful till wo are able to obtain some more 
data to cliaracterize the species. I have written it more for your information than for publi- 
cation, but if yon cbuose to 8p{)cnd it to your published report, I have no objection to it, but 
must request you to make such corrections or alterations as your notes or your recollection 
of the plants will enable you to do; for example, as to size, as in some of the drawings no 
size is mentioned,* in which case I havo assumed thcra to represent the natural size. I have, 
for convenience sake, numbered the ditlbrent figures, and shall now proceed to copy for you 
the descriptions and remarks following my numbers. 

1. MammiUaria. October 18, 1846; head waters of the Gila, 6,000 feet above the sea. 
Proliferous in the highest degree, forming hemispherical masses often of a diameter three 

and a-half feet; which arc composed of 100—200 different beads or stems. Single heada 
conical, apparently about 4 or 5 inches high, aill 2^ — 3 inches in diameter; color, bloish 
green; spines white or reddish. 

This species appears to be allied to Jlf. vivtpara, but is distiDjg^aished by the conical heads, 
and the hemispherical tuft^, while ST. vivipara has hemisphencal or even depressed beads, 
and forms flat and spreading masses. 

It may be an undcscrlbed species, in which case the name of M. aggr$gata appears to be 
most appropriate. 

2. MammiUaria. October 26, 1S46. Rare; on the Gila, 3 or 4,000 feet above the sea. 
Apparently a mammiilaria, though the habit of the plant is more that of an Echinocereui, 

but ail Echinocerci have thu bunches of spines disposed in veriicle ridges, whioh is not tho 
case in the figure in question. Stems irregularly cylindrical, with divers contractions and 
swelling, about 4—^ inches high, and 1} and Ij inches in diameter, many (in the figure 8,) 
from one base. 
The name of M.fasciculata would indicate the peculiarity of this species. 

3. Mammiilaria. November 4, 1846; abundant. 

Several (fig. 3,) oval stems from one base, 1^ — ^2} inches high, and Ij inch in diameter; 
tubercles in about 13 rows; spines whitish, short; one small oSovate red berry toward the 
apex not more than \\ lino long. 

If the figure is correct, this species ought to be distinguished by the name of M. microcar- 
pa, as I know of no other Mammiilaria with such a small fruit. 

4. Eckinoeactus JVislizeni. (Kngolm. in Wislizenus' report.) October 26, 1846. 

In addition to the description in Dr. W.'s report, which I have drawn up from dried spcci- 
men.«<, I observe in this tigure that the species has 21 oblique ribs, is of an oval shape, and 
blaish jrreen color; the ribs are acute, but not compressed, according to the represeutution of 
a soction, and the groves corresponding. 

5. Echinocactus. October 25, 1S46; IS inches in diameter. 

Height eijiial to the diameler; shape vcnlricose, contracted towards the rcrtex, therefore 
somewhat uiceolate; with 21 straij^ht sharp ribs; spines apparently 8, straigh^, brown, color 
ol plant bright green; vertex whitish, (tomentose?) frujt 1 or H inches long, oval, yellowish 
or reddiMi. Seed obovate, obliquely truncated at base, full one lino long, black, Of)aque, 
slightly roughened; embryo curved or hooked, cotyledons accumbent, partly buried in the 
large furinaceoiis albumen. 

This species is tlistinct from all other New Mexican .species examined by me, and is most 
probahlv undescribed. I propose to name it after its zealous discoverer, who has, surmount- 
ing nurtibcrlcss diffL-uliies, though occupied b/ severe and arduous duiies, found leisure to do 
f>o°niuch for tho advancement oi our knowledge of the wild countries traversed by him, 
Echinocactus Emoryi. • 

6. Ctretu. November 21, 1S46; 3 feet high. 

There c.in bo but Utile doubt but that we have hero a species before us, which I have re- 



* Where the size is not mentioned j tho original drawings are tie size of nature. W. H. Ep 
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ceived from Dr. Wislizcnus and from Dr. Gregg, from the neighborhood of Chihnahaa, and 
which I have described in Dr. W.'s report by the name of C Greggiij erect, branching, with 
5 compressed ribs, dark green, with whitish areolae, and about 8 short daiky spines. 

The specimen figured here is very remarkable on account of the fruit, which was unknown 
to me. Provided the drawing is correct, we have hero a smooth oval accuminate fruit, 
crowned with the remains ofthe corolla, and supported by a distinct stipe of a bright crim- 
son color. A stipe, as well as such an acuminatiun, I have not seen in any othci' Irnit of a 
cactus. Fruit, with the long aciunination, 2j mches long, } to 1 inch in diameter, stipe about 
i inch long. 

7. Opuntia. Very abundant on the Del Norto and Qila. 

No date nor statement whether the figure represents the natural size or is smaller. The 
species belongs to the section elliptica of Salm; it is ascending, older stems prostrate, 
branches and younger joints erect, 8 — 10 inches high; joints orbicular obovate, rotmded, 
obtuse or sometimes acutish, of a bluish green color, 1^ to 2^ inches long, and little leti 
wide; spines short and whitish; berries obovate, scarlet, only about 3 or 4 lines long. If the 
figure represents the natural size, this species ought to bear the name 0. microcarpa, 

8. Opuntia. October 28, 1846; common on the Gila. 

Much branched, sub-erect. Joints obovate, often acutish, purplish, with two or three longer 
brown spines directed downwards; fruits obovate, red. In the figure, the joints are ljr^2 
inches long, and I — H wide; fruit about 3 lines long. 

There are several opuntiee known with purple colored joints, but neno in the least resemb- 
ling this, and I must consider it as a distmct species to which I would give the name of 0. 
violacea, 

9. Opuntia f October 22, 1846; abundant on the Del Norte and Gila. 

A remarkable plant, apparently more like a Mammillaria than like an Opuntia^ The 
fruit is also represented without areolae or tubercles, exactly like the smooth fruit of a Mam- 
milltnria; but this may be an oversight in the artist. The habit of the plant suggests the 
belief that it is an opuntia of the section crdindracttt. 

* Joints or branches aecendlnf^, cylindrical: tuberculated, 4 — 6 inches long; 1 — lij inches in 
diameter; tubercles very promment, with about 8 long (1 — H inches,) straight spines; fruit 
obovate, imibilicate, scarlet, towards the top of the branches, about 9 lines long, and 6 in 
diameter. 

It is a distinct species, which I am gratified to dedicate to the skilful artist who has drawn 
all these figures, Mr. J. M. Stanly; 1 therefore propose for it the name Opuntia Stanlyi. 

10. Opuntia. November 3, 1816; 4 feet high. 

Stem erect, with verticilate horizontal, or somewhat pendulous branches; branches cylin- 
drical, strongly tuberculated, about 8 lines in diameter, with short spines on the tubercles; 
fruit pale yellow, clavate, tuberculate, umbilicate, 1 to !{ mches long, 6— S lines in dia- 
meter. 

This is probably the Opuntia arbonseens, Engelm. in Wisliz^i report ^ though the spines 
are represented as being shorter than in my specimens of 0. arborescent from New Mexico 
and Chihuahua. 

11. Opuntia. November 2, 1S46. 

Somewhat resembling the last, but forming " low, wide spreading bushes.'' Joints more 
slender; only about 4 or 5 lines in diameter, alternating (not opposite nor vertieillate,) form- 
ing with the stem an acute angle, sub-erect, tubercles more prominent, areola* whitish at 
their lower edge, with 3 dusky dellcxcd spines; Iruit clavate, tubercUlate, pale yellow, 1 inch 
long, 4 lines in diameter. 

1 believe this to be an imdcscribed species^ and would propose the name for it of 0. Call- 
fomica. 

12. Opuntia. October 10, 1846; abundant. Three feet high, with spreading branches; 
the same in circumference. 

I can see no dilferenco between this figure and a plant which I have received from Kl 
Pdsso, by Dr. Wi:>lizenus, and which I have described in his report under the name of O. 
vaginata. 

Nos. 13 — 15 are no Cacti. In 13, I recognize the Kaherlinia zuccarini, a shrub common 
in the chnparals of northern Mexico, which has been collected in flower about Purras and 
Saltillo, by Drs. Wislizenus and Gregg. The fruit is unknown so far; the specimen figured 
is, however, in fruit; tiio beriy (?) is globose, 3 — 1 line in diameter, crowned with the riidi- 
racnt of the style. It was collected Oclubcr 23d, 1S46, and is dcbcribcd as a shrub 3 feet 
high, with low, spreading bonghs. 

14. Cnllectcd November 15^ 1846; 4 feet hiph, rare. 

Is, perhaps, another species of the same geims, but the entire absence of flower or fruit 
makes it imposslMe to decide. Branehes t^imilar, straight, leiiflcss, ending in robust dark 
spines; but much eKn^iated and sub-urect, not lioiizontal. as in No. 13. 

15. Is entirely unknown to me. Perhaps ii is an amaryllUaceout plant; the fruit is said 
to bo 5 inches long. 

A gigauiic caclus was observed along the Gila river, about the middle part of its course, 
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at an elefmtion of from 2,000 to 4,000 feet; it is frequently mentioned in the report from the 
Ist to the 9th of Norember, and figared on several plates, (p. 72 to 79.) It most probablj ' 
is a trae Cereui. I judge so from the seed, whioh fortunately has been preserved. This is 
obovate, obliquely truncate at base, black, smooth, shining, small, (only about 0.7 lines long;) 
the embryo is hooked, the cotyledons foliaceous, incumbent; no albumen. If it is a constant 
fact, that the ootyleoons of the seeds of the genus Piloareut are thick a^ globose and 
straiffht, the plant in qaestion cannot belong to that genus, which comprises the most gigan- 
do of the Cactus tribe. 

The large Cereut. C. Piruvianu9, is vastly diflerent from our plant, whioh I would pro* 
poM to name Cereu* Gy^anieui. Uafortnnately, I can say but littU about the character of 
this species. The stem is tall, 25 to 60 feet high, and 2 to 6 feet io ciroumferanoe, erect| 
limpM. or with a few erect branches: ribs about 20, oblique or spiral, (7) no spines, (?) (Em- 
ory's Botes; probably only below without spines.) fruit produced toward the top of the «teiii 
or branebes. (None of the fruit was procured, being too late in the season; but the molasees 
ezpre«ed from it by the Indians was procured in abundance at the Pimos Tillage.) 

ft is called PitaM$a \ij the Californians, but this appears to be a j(eneral name applied in 
Hexieo and Sooth America to all the large oolomnar Caoti which boar an edible fru' 
especially to Ccrcuff variabilis, which is common on the eastern ooast, but is widely distinct 
from our Cattfbrnia ^uit. 

very truly, yours, 

G. ENGELMANN. 
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APPENDIX No. 6— CtJritii^ued. 
Junt 21, 1846. — Fort Leavenworfh. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


Doable altitudes orPolarb. 


Latitude. 


h. m. 


s. 


Defr. 


min. sec. 


Dig. 


min. 


1 
sec. 


4 59 


03.0 


16 


36 40 


39 


21 


29 


6 01 


02.2 


■J6 


37 56 


39 


21 


34 


6 03 


28.6 


76 


38 55 


39 


21 


28 , 


5 05 


13.5 


76 


40 .50 


39 


21 


24 


5 06 


50.3 


76 


41 05 


39 


21 


28 


5 08 


22.5 


76 


41 45 


39 


21 


23 


6 09 


50.8 


76 


42 30 


39 


21 


10 


t 5 11 


12.2 


76 


43 50 


39 


21 


27 


* 5 12 


29.6 


76 


44 35 


39 


21 


36 


6 13 


55.0 


76 


45 20 


39 


21 


33 


5 15 


18.8 


76 


46 '20 


39 


21 


39 


5 16 


44.7 


76 


47 10 


39 


21 


36 


5 18 


15.0 


76 


48 20 


39 


21 


45 


5 19 


41.8 


76 


'48 40 


39 


21 


28 


6 21 


23.5 


76 


49 50 


39 


21 


32 


5 23 


06.0 


76 


51 10 


39 


21 


42 



Mean of 16 observations, 39** 21' 30". 
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APPENDIX No. 5— Continued. 
June 21, 1846. — Fori Leavenworth, 

DETERMINATION OF TIME. 



i'^l 



TinM, k.m 


.—Jane 22. 


Double altitades of 


Time, 


p.m. — Jane 21. 


Chronometer faf>t. 






son's opper limb. 








*, 




h. m. 


S. 


Deg. 


• 
min. 


h 


m. s. 


A. 


m. 


V. 


6 05 


42.0 


125 


50 


8 


46 51.8 


6 


53 


17.8 


5 03 


15.8 


123 


40 


8 


46 19.8 


6 


53 


18.23 


5 02 


46.0 


123 


30 


8 


46 49.7 


6 


53, 


18.33 


5 02 


17.0 


123 


20 


8 


47 17.0 


6 


53 


17.^8 


Lost. j 


123 


10 


8 


47 46.0 








5 01 


19.2 


123 


00 


8 


48 15.1 


6 


53 


17.58 


5 00 


51.5 


122 


50 


8 


48 43.5 


6 


53 


17.53 


5 00 


23.5 


122 


40 




Lost. 








4 59 


54.5 


122 
122 
122 


30 
20 
10 


8 
8 
8 


49 39.7 

50 08.5 
50 36.2 


6 


53 


17.58 






122 


00 


8 


51 06.0 









NEW SERIES. 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

a 

3 
3 
3 



47 
47 
46 
46 
45 
45 
45 
44 
44 
41 
41 
41 
40 
40 



37.5 
11.5 
44.2 
18.5 
52.5 
26.8 
11.0 
34.0 
08.5 
67.5 
32. S< 
15.3 
39.5 
14.2 



Lost. 
( 39 21.5 

Ther. 60" 



95 40 

95 30 

95 20 

95 10 

95 00 

94 50 

94 40 

94 30 

94 20 

93 30 

93 20 

93 10 

93 00 

92 50 

92 40 

92 30 



10 01 

10 02 

10 02 

10 03 

10 03 

10 01 

10 04 

10 05 

10 05 

10 07 

10 08 

10 08 

10 08 

10 09 

10 09 

10 10 



57.6 
24.0 
50.2 
15.5 
41.5 
08.3 
34.1 
00.0 
26.2 
38.2 
03.0 
28.0 
55.2 
21.0 
47.0 
11.9 



Ther. 75« 



6 
6 
6 



53 
53 

5} 



6 53 

6 53 

6 5:3 

6 53 

6 53 

6 53 

6 53 

6 53 

6 53 

6 53 

6 53 



17.96 
18.21 
17.66 
17.46 
17.46 
18.01 
18.01 
17.46 
17.81 
18.31 
18.21 
17.11 
17.81 
18 06 



6 53 17.16 



Mean of 22 obserTations, 6A. 53m.* 17.76« 



[7] 



184 

APPENDIX No, 6— Continued. 
June 22, 1846. — Fort Leavenworth. 

DETEBMINATION OF TIME. 



Time, 


a.m. 


Donble altitudes of 


Time,p 


. m. 


Chronometer fast. 






sun's upper limb. 














h. m. 


a. 


Deg. 


1 
min. 


h. 


m. 


s. 


h. 


m. 


t. 


3 48 


02.5 


95 


50 - 


10 


01 


42.5 


6 


53 


16.69 


3 47 


37.5 


- 95 


40 • 


10 


02 


08.2 


6 


'53 


17.04 


3 47 


11.5 


95 


30 


10 


02 


33.5 


6 


53 


16.69 


3 46 


44.2 


95 


20 


10 


02 


59.1 


6 


53 


15.84 


3 46 


18.5 


95 


10 


10 


03 


26.5 


6 


53 


16.69 


3 45 


52.5 


95 


00 


10 


03 


52.0 . 


6 


53 


16.44 


3 45 


26.8 


94 


50 


10 


04 


18.0 


6 


53 


16.59 


3 45 


01.0 


94 


40 


10 


04 


45.1 


6 


53 


17.24 


3 44 


85.0 


94 


30 


10 


05 


11.0 


6 


53 


17.19 


3 44 


'08.5 


94 


20 


10 


05 


36.8 


6 


53 


16.84 


Lost. 


94 


10 


10 


06 


2.3 








Lost. 


94 


00 


10 


06 


28.5 








«3 41 


57,5 


93 


30 


10 


07 


45.8 


6 


53 


15.84 


3 41 


"32.5 


93 


20 


10 


08 


11.8 


6 


53 


16.34 


3 41 


05.3 


93 


10 


10, 


08 


38.8 


6 


53 


16.24 


«3 40 


39.5 . 


93 


00 


10- 


09 


05.0 


6 


53 


16.44 


3 40 


14.2 


92 


50 


10 


09 


30.2 


6 


53 


16.29 


Ther 


. 68« 






Ther. 


74" 









Mean of 15 observations, 6A. 53m. 16.52*. 
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APPENDIX No. 5— Continued. 
June 24, 1846. — Fort Leavenworth. 

DETERMINATION OF TIME. 



[7] 





Time, 


p. m. 


Double aliitodes of Ljrte in 
the east. 


A. 


m. 


*. 


Deg. 


min. sec. 


4 


26 


24.0 


115 


45 10 


4 


27 


37.8 


116 


13 05 


4 


29 


38.0 


116 


58 30 


4 


30 


55.7 


117 


27 55 


4 


32 


37.5 


118 


06 40 


4 


33 


58.2 


118 


37 10 


4 


36 


33.7 


119 


13 45 


4 


37 


47.0 


120 


04 25 


4 


39 


30.2 


120 


44 05 



Chronometer fast. 


h tn. 


s. 


6 63 


06.2 


6 53 


06.0 


6 53 


06.6 


6 53 


06.7 


6 53 


06.3 


6 53 


06.7 


6 53 


05.9 


6 53 


05.9 


6 53 


V.7 



Thermometer 66°. 





rimOj 


p. m. 


Double altitudes of Arcturns 


Chronometer fast. 








in the west. 








A. 


m. 


s. 


Deg. min. sec. 


A. 


m. 


1 

s. 


4 


44 


52.0 


117 22 50 


6 


53 


11.5 


4 


46 


47.5 


116 44 55 


6 


53 


14.6 rej. 


4 


48 


19.0 


116 13 00 


6 


63 


11 8 


4 


50 


06.8 


115 35 35 


6 


53 


09.8 


4 


54 


31.5 


114 . 04 40 


6 


53 


09.7 


4 


55 


58.6 


113 34 30 


6 


53 


09.8 


4 


57 


14.2 


113 09 10 


6 


53 


14.3 rej. 


4 


68 


38.5 


112 38 40 


6 


63 


09.3 


5 


00 


26.7 


112 01 45 


6 


63 


12,0 


6 


02 


05.0 


111 27 25 


6 


53 


12.2 



Barometer 39.52 Thermometer 64°. 

34.57 

A. m. s. 

Chronometer fast by 9 obs. of east star .•••• 6 53 06.58 

Chronometer fast by 8 obs. of west star 10.76 

Mean 6 53 08.6T 



en 
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APPENDIX No. 6— Continaed. 
June 25, 1846. — Fort Leavenworth. 

DETERUINATION OF TIME. 



Time, p. m. 


Double altitudes of 


Time, a. m.- 


-Jone 26. 


Chronometer fast. 




Sim's upper limb. 










h. m. s. 


Deg. min. 


A. m. 


S. 


h. m. 


s. 


10 08 34.5 


93 20 


3 42 


24.5 


6 53 


07.09 


10 09 00.0 


93 10 


3 41 


59.5 


6 53 


Q.7.35 


10 10 44.2 


92 30 


3 40 


16.0 


6 53 


07.31 


10 11 10,2 


92 20 


3 39 


48.5 


6 53 


06.71 


10 11 36.5 


92 10 










10 12 02.8 


92 00 


3 38 


58.0 


6 53 


08.02 


10 14 38.0 


91 00 


3 36 


20.5 


6 63 


06.88 


10 17 14.2 


90 00 


3 33 


44.0 


6 63 


06.73 


10 17 40.0 


89 50 










Ther. 78«> 


— — __——.- — \ 


Ther. 


74° * 







Barometer, 39 50. 
34.48. 

Mean of 7 observations, 6A. 53m. 07. 16^. 



June 26, 1846. — Fort Leavenworth. 

DETERMINATION OF TIME. 



• 


Double ftlti tildes of 


Ti 








* 


Time, a. m. 


m<j, p. m. 


Chronometer fast. 




sun's upper limb. 












A. m. S. 


Leg. 


mill. 


A. 


m. S. 


A. 


m. 


s. 


3 38 58.0 


92 


00 


10 


12 07.0 


6 


53 


05.97 


Lost. 


92 


10 


10 


11 41.2 








3 39 48.0 


92 


20 


10 


11 14.2 


6 


53 


04.57 


3 40 15.0 


92 


30 


10 


10 48,2 


6 


53 


05 07 


3 40 40.8 


92 


40 


10 


10 22.5 


6 


53 


05.12 


3 41 09.2 


92 


50 


10 


09 57.5 


6 


53 


06.32 


3 41 33.0 


93 


00 


10 


09 30.2 


6 


53 


05.07 


3 41 59.5 


93 


10 


10 


09 04.2 


6 


53 


05,31 


3 42 24.5 


93 


20 


10 


08 40,3 


6 


53 


05,86 


3 42 50.8 


93 


30 


10 


08 10.8 


6 


63 


05.76 


3 43 16.5 


93 


40 




Lost. 








3 44 42.0 


93 


50 


10 


07 21.2 


6' 


53 


05.06 


3 45 10.2 


94 


00 


10 


06 54.5 


6 


53 


05.81 


Ther. 74' 






Ther. BOO 


• 







Mean of 11 observations, 6h. b3m. 05.45i. 
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APPENDIX No. 5— Continued. 
June 26, 1846. — Fort Leavenworth, A*. W. angle of square. 

DETESMINATION OF LATITUDE. 



- 


rime, 


p. m. 


Donble altitades of a OpU- 


Latitude 










achi, near 


the meridiaa. 










m. 


*. 


Deg. 


mi a. 


sec. 


Deg. 


min. 


sec. 




29 


57.5 


94' 


36 


40 


39 


21 


12 




3fl 


35 8 


9i 


39 


20 


. 39 


21 


00' 




33 


00.0 


94 


40 


30 


39 


21 


12 




34 


14.0 


94 


41 


50 


39 


21 


07 




36 


47.9 


94 


42 


50 


39 


21 


11 




37 


20.0 


94 


43 


40 


39 


21 


08 




38 


51.2 


94 


44 


10 


39 


21 


06 




40 


19.7 


94 


44 


15 


39 


21 


05 




42 


05.0 


94 


43 


25 


39 


21«20 




43 


35.5 


94 


42 


30 


39 


21 


27 




45 


03.8 


94 


41 


50 


39 


21 


18 




46 


19.0 


94 


40 


40 


39 


21 


18 




48 


10.0 


94 


38 


25 


39 


21 


27 




49 


25.2 


94 


37 


10 


39 


21 


15 




50 


39.8 


94 


34 


30 


39 


21 


38 • 




52 


01.2 


.94 


32 


15 


39 


21 


35 


4 


53 


35.8 


94 


29 


10 


39 


31 


37 

• 



Thermometer 64°. 
Mean of 17 observations, 39^ 21' 17''. 



En 
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APPENDIX No. 5— Continued. 
June 26, 1846. — Fort, Leavenworth. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


— f — 

Double altitudes of Polaris. 


Latitude. 


A. ffi. 


*. 


Deg. 


min. sec. 


Deg. 


min. 


sec. 


4 58 


46.5 


76 


47 45 


39 


21 


21 


5 00 


03.2 


■76 


48 40 


39 


2J 


24 


5 01 


37.2 


76 


49 50 


39 


21 


30 


5 02 


50.8 


76 


50 20 


39 


21 


23 


5 03 


59.0 


76 


51 20 


39 


21 


31 


5 05 


07.2 


76 


52 10 


39 


21 


35 


5 06 


12.1 


76 


53 05 


39 


21 


42 


5 07 


55.2 


76 


53 40 


39 


21 


29 


5 09 


20.0 


76 


54 50 


39 


21 


38 


5 iO 


27.1 


76 


55 35 


39 


21 


39 


6 11 


19.8 ' 


76 


56 05 


39 


21 


37 



Barometer, 39.42 inches, 
u 34^41 u 



Thermometer 64°. 



Mean of 11 observations, 39^21' 33". 
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APPENDIX No. 6— Continued. 

[Without asini; horiioo glau. 

June 26, 1846. — Fort Leavenworth. 

DETERMINATION OF LATITUDE. 



di 





Time, 


p.m. 


Doable altitudes of a Ophi- 


Latitnde. 








acbi, near 


the meridian. 






h. 


l». 


s. 


Peg- 


min. 


1 
sec. 


Deg. 


min. tec. 


5 


49 


39.8 


126 


23 


20 


39 


20 01 


6 


51 


37.8 


126 


28 


.40 


39 


20 00 


5 


62 


20.2 


126 


32 


55 


39 


20 19 


6 


64 


26.0 


126 


35 


05 


39 


20 00 


5 


66 


40 7 


126 


38 


20 


39 


20 48 


6 


58 


38.6 


126 


38 


40 


39 


21 06 


6 


00 


57.0 


126 


40 


50 


39 


20 44 


6 


02 


39.2 


126 


89 


55 


39 


21 - 05 


6 


04 


05.4 


126 


38 


15 


39 


21 36 


6 


06 


34.0 


126 


36 


45 


39 


21 16 


6 


07 


55.1 


126 


•34 


20 


39 


21 55 


6 


09 


18.7 


126 


33 


05 


39 


21 15 


6 


10 


21.2 


126 


29 


50 


39 


19 45 


6 


11 


43.5 


126 


27 


20 


39 


19 32 


6 


13 


23.2 


126 


23 


45 


39 


20. 16 



Thermometer 63°. 

Barometer, 39.42. 
34 41. 

Mean of 15 observations, 39^ 20' 37" 



Latitude by 16 observations of Polaris, June 21 . . 
'' 11 *' Polaris, June 26.. 

" 17 «^ a Ophiuehi, June 26 

'^ 15 '' a Ophiuchi, June 26 



Latitude of fort, 
N. W. angle of sqaare. 

Deg m. s, 

39 21 30 

21 32 

21 17 

20 37 



Mean 



39 21 14 



en 
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APPENDIX No. 6— Coatinued. 
June 30, 1816.— Camp JVo. 4. 

DETERMINATION Of LATITUDE. 



Time, 


p. m. 


Double aliitades of 




Latitude. 








tit, near 


the meridian. 








h. m. 


s. 


Deg. 


min. 


— 
sec. 


Deg. 


min. 


sec. 


3 -49 


20.8 


115 


59 


10 


38 


53 


54 


3 50 


36.8 


116 


00 


10 


38 


54 


05 


3 51 


41.7 


116 


01 


15 


38 


53 


59 


3 62 


52.0 


116 


02 


06 


38 


53 


68 


3 54 


01.0 


116 


02 


t 


38 


63 


63 


3 55 


32.7 


116 


02 


38 


53 


64 


3 56 


65.8 


116 


02 


45 


38 


53 


66 


3 58 


04.5 


•116 


01 


40 


38 


54 


15 


3 69 


04.8 


116 


01 


25 


38 


63 


60 


4 00 


46.0 


116 


00 


00 


38 


64 


07 


4 02 


03.1 


115 


58 


31 


38 


64 


10 


4 03 


20.0 


115 


56 


50 


38 


54 


08 


,4 04 


33.0 


115 


53 


40 


38 


53 


45 



The four last observations rather doubtful; musquitos so very 
troublesome. 

Mean of 13 observations, 38° 63' 59". 
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APPENDIX No. 6— Continued. 
June 30, 1846.— Camp. JV«. 4. 

DETEaMINATION OF LATITUDE. 



(C?] 



Time, p. m. 


Doable altitodw of Poltria. 


LaUtodo. 


^ 


h. m. $. 


Dtg. 


mtn 


. <ec. 


Deg. mtn 


.tec. 


4 13 42.0 


76 


36 


60 


38 54 


00 


4 16 19.8 


75 


37 


30 


38 64 


•23 


4 16 36.0 


76 


38 


30 


38 64 


33 


4 17 58.2 


75 


39 


06 


38 64 


27 


4 19 27.7 


76 


39 


60 


38 54 


27 


4 20 60.0 


75 


40 


00 


38 64 


09 


4 22 02.8 


75 


40 


40 


33 54 


08 


4 23 00.0 


76 


41 


26 


38 54 


13 


4 24 34.2 


76 


42 


20 


38 64 


16 


4 26 28.5 


76 


43 


15 


38 64 


14 


4 27 48.7 


75 


43 


65 


38 64 


10 



Thermometer, 67«>. 

Beg. mtn. sec. 
titude by 13 observations of PolariS| 38 54 18 
titude by 13 observations of a SerpeDtis, 53 59 

Mean 38 64 08 lat. of camp. 

13 



[7] 
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APPENDIX No. 5— Continued. 
June 30, 1846.— Camp 4. 

DETERMINATION OF TIME. 



Time, 


p. m. 


Doable altitodes of a Lyrte 


, Clironometer Tast. 


. 




in the east. 






h. m. 


*. 


Deg. min. s,ee. 


A. m. 


s. 


3 30 


19.1 


102 54 10 


6 64 


05.6 


3" 32 


16.0 


103 37 55 


6 54 


05.3 


3 33 


61.0 


104 13 30 


6- 64 


00.3 rej. 


3 34 


64.2 


104 38 06 


6 64 


03.3 


3 36 


21.6 


106 09 55 


6 64 


06.0 


3 37 


29.8 


105 35 50 


6 64 


05.0 


3 38 


49.0 


106 05 15 


6 64 


06.4 



Theimometer, 68^ 



Time, 


p. m. 


Doable altitudes of Arcturos 


Chronometer fast. 






in the west. 






h. m. 


S. 


Deg. min. sec. 


A. m. 


s. 


. 4 33 


00.0 


114 07 30 


6 54 


12.9 


4 34 


16.0 


113 40 40 


6 54 


12.7 


4 35 


28.7 


113 15 00 


6 54 


12.3 


4 36 


41.0 


112 48 30 


6 54 


12.4 


4 37 


49.0 


112 24 55 


6 54 


11.0 


4 39 


03.5 


111 59 20 


6 54 


13.4 


4 40 


18.7 


111 32 30 


6 "54 


16.1 rej. 


4 41 


47.0 


111 01 .10 


6 54 


14.0 • 


4 42 


38.2 


110 42 20 


6 54 


12.5 


4 44 


34.0 


110 00 00 


6 54 


10.2 


4 45 


48.5 


- 109 33 50 


6 54 


12.1 



Thermometer, 66°. 

A. m. s. 

Chronometf r fast b) 6 obs. of east star 6 54 05. 3( 

Chronomtter fast by 10 obs. of west star 12. 6£ 

Mean 6 54 8.8S 
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APPENDIX No. 5— Continaed. 
July 4, 1846. — Camp 8, Big John Spring. 

DETEEHINATION OF TIME. 



[7] 



TimB, 


p.m. 


Doable altitode of tan'a 


Chronometer fast. 








upper 


limb. 








h. 


m. 


s. 


Deg. 


min. 


A. 


m. 


t. 


10 


33 


24.2 


86 


10 


6 


58 


49.7 


-10 


33 


50.8 


86 


00 


6 


58 


50.6 


10 


34 


17.0 


85 


50 


6 


58 


51.0 


10 


34 


41.8 


85 


40 


6 


58 


50.3 


10 


35 


08.2 


85 


30 


6 


58 


51.1 


10 


35 


33.7 


85 


20 


6 


58 


60,9 


10 


,35 


59.0 


85 


10 


• 6 


58 


60.6 


10 


36 


25.8 


85 


OO 


6 


68 


51.7 


10 


36 


40.2 


84 


50 


6 


58 


49.4 


10 


37 


17.0 


84 


40 


6 


68 


61.6 


10 


37 


42.0 


84 


30 


6 


68 


51.0 


10 


38 


08.5 


81 


20 


6 


58 


51.8 


10 


38 


38.2 


84 


10 


6 


58 


52.9 


10 


38 


58.7 


84 


00 


6 


68 


50.7 



Thermometer, 88^. 
Mean of U observations, 64, 58wi. 50. 96^. 



[7] 
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AlPPENDIX No. 5— Continued. 
July 5, 1846.— Camp 8, Big John Spring. 

DETERMINATION OF TIME. 





rime, 


a. m. 


Doable altitndee of a Aqail» 


Chronometer Cut. 








in ihe weit. 






h. 


m. 


a. 


De/f. mtn. sec. 


h. m. 


s. 


10 


31 


28.0 


85 48 40 


6 58 


47.9. 


10 


32 


30.8 


85 28 30 


6*58 


50.8 


10 


33 


37.0 


85 04 20 


6 58 


46.6 


10 


34 


57.9 


84 36 05 


6 58 


47.4 


10 


36 


26.8 


84 06 35 


6 58 


47.9 


10 


38 


06.2 


83 31 25 


6 58 


46.8 


10 


39 


10.0 


83 09 35 


6 58 


47.9- 


10 


40 


09.7 


82 48 30 


6 58 


47.0 


10 


41 


.04.5 


82 28 40 


6 58 


44.9 rej. 


10 


i2 


03.2 


82 08 30 


6 58 


46.0 



Mean of 9 obseryations, 6A. SS/n. 47. 69^. 
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APPENDIX No. 6— Continued- " 
Juljt 5, 1846.— Camp 8, Big John Spring. 

DETERMINATION OF LATITUDE. 





Time, 


a. m. 


Double akitodei of Polaru. 


Latitade. 


h. 


m. 


s. 


Deg. 


min. 


- 
sec. 


Deg. 


min. 


sec. 


10 


03 


11.0 


79 


24 


45 


38 


39 


50 


10 


04 


43.8 


79 


25 


50 ' 


98 


39 


05 


10 


06 


16.7 


79 


26 


25 


38 


39^ 


4^ 


10 


07 


31.0 


79 


27 


20 


38 


39> 


52 


10 


09 


20.0 


79 


28 


20 


33 


39 


53 


10 


11 


64.0 


79 


29 


50 


38 


39 


6-1 





Time, 


a.m. 


Double altitude o( Saturn, 
near the meridian. 


Latitude, 




h. 


m. 


S. 


Deg. 


min. sec. 


Deg. min: 


.« <•. 


10 


16 


59.0 


77 


13 20 


38 38 


4J 


10 


18 


39.9 


77 


12 55 


38 38 


59 


10 


19 


46.2 


77 


12 15 


38 39 


16 


10 


21 


37.3 


77 


11 55 


38 39 


10 


10 


22 


52. a 


77 


11 30 


38 39 


05 


10 


24 


01.8 


77 


10 35 


38 39 


11 


10 


25 


29.2 


77 


09 00 


38 3'.i 


10 


10 


26 


49.0 


77 


08 05 


38 30 


11 



Thermometer 76°. 

Latitude of camp.' 
DcfT' fnin. sec. 

latitude by 6 observations of Polaris 38 39 61 

" 8 «< "* Saturn 06 

i 

Mean 38 39 28 
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APPENDIX No. 5— Continued. 
July 6, 1846. — Camp 9, Diamond Spring. 

DETEBHINATION OF LATITUDE. 



Time, 


p.m. 


Doable eltitadee of Polaris. 


lAtitnde. 


A. m. 


». 


Deg. 


min. 


tec. 


Deg. 


min. 


sec. 


3 63 


40.0 


74 


58 


35 


38 


36 


62 


3 65 


03.2 


74 


69 


10 


38 


36 


48 


3 56 


33.0- 


76 


00 


15 


38 


36 


68 


3 68 


06.6 


76 


00 


56 


38 


36 


64 


3 69 


11.0 


76 


01 


40 


38 


36 


58 


4 00 


05.0 


75 


02 


00 


38 


36 


54 


4 01 


07.0 


76 


02 


35 


38 


36 


56 


4 01 


59.0 


76 


03 


00 


38 


36 


64 


4 03 


13.6 


75 


03 


35 


38 


36 


53 


4 04 


35.7 


76 


04 


35 


38 


36 


67 


4 10 


58.0 


75 


07 


25 


38 


36 


57 


4 12 


00 


75 


08 


20 


38 


36 


49 


_4 13 


07.2 


75 


09 


25 


38 


36 


49 


4 14 


56.0 


75 


09 


66 


38 


36 


50 


4 16 


66.2 


75 


10 


40 


38 


36 


61 



Thermometer 72°. 
Mean of 16 observations, 38° 36" 52'. 
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APPENDIX No. 6— Continaed. * 
July 6y 1846. — Camp 9, Diamond Spring. 

DETERMINATION OF TIME. 



['1 



Time, 


p.m. 


Doable altitadea of « Lyra 


Cliroiwmeter Cut. 








' in the eaet 


1. 










A. m. 


s. 


J>«/r. 1 


min. 


tee. 


h. 


m. 


8. 




3 26 


57.2 


106 


40 


45 


6 


59 


54.8 




3 28 


49.8 


107 


21 


65 


6 


59 


58.4 




3 29 


55.7 


107 


47 


20 


6 


59 


67.0 




3 30 


45.0 


108 


07 


25 


-B 


59 


53.2 




3 32 


32.0 


108 


47 


10 


6 


69 


54.9 




3 33 


39.7 


109 


11 


56 


6 


69 


67.2 




3 34 


38.2 


109 


32 


60 


6 


59 


60.4 




3 35 


34.0 


109 


55 


40 


6 


59 


56.0 




3 36 


31.6 


110 


17 


40 


6 


69 


53.4 




3 37 


24.7 


110 


37 


40 


6 


69 


55.8 




3 38 


47.5 


111 


9 


00 


6 


69 


66.9 





Thermometer 72°. 



Time, 


p. m. 


£oubIe altiii 


ides of Arcturas 


Chronometer fast. 








in the west 








A. 


m. 


S. 


Deg. ■ 


min. 


sec. 


h. m. 


s. 


4 


20 


57.0 


113 


44 


20 


6 59 


60.8 


4 


22 


02.0 


113 


21 


15 . 


. 6 59 


60 9 


4 


23 


07,8 


112 


52 


35 


6 59 


60.2 


4 


24 


16-. 


112 


33 


15 


6 59 


60.2 


4 


25 


20.8 


112 


10 


00 


6 59 


60.0 


4 


26 


09.7 


111 


62 


35 


6 59 


60.4 


4 


27 


10.7 


111 


30 


25 


6 59 


59.5 


4 


28 


11.0 


111 


08 


30 


6 59 


58.9 


4 


29 


33.8 


110 


38 


65 


6 59 


59.8 



Theruioiiieter 71°. 

A. m. s. 

Chronometer fast by 11 observations of east star 6 59 56.27 
'« " 9 " west. star 60.08 



Mean, 



6 59 58.18 
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APPENDIX No. 6— Continued. 
July 6, 1846 — Camp 10, Cotton wood Grove. 

DETEKHINATION OF TIMK. 





Time 


p. m. 


I>oable altitudes of a Ljrae 


Chronometer fast. 








in the east. 




x 


A. 


m. 


«•. 


Deg. min. see. 


A. m. 


». 


4 


05 


32.8 


122 05 00 


7 01 


54.0 


4 


06 


40.0 


122 31 55 


7 01 


57.0 


4 


07 


59.5 


123 01 10 


7 01 


54.3 


4 


09 


07i0 


123 27 55 


7 01 


52.0 


4 


10 


21.8 ^ 


123 56 55 


. 7 01 


51.1 


4 


It 


45.8 


124 28 15 


7 01 


53.7 


4 


13 


04.5 


124 59 20 


7 01 


51.5 


4 


14 


24.0 


125 29 50 


7 01 


51.7 

i ■ .. ■ 



Time, 


p. m. 


Doable. altitades of Arctnros 


Chronometer fast. 






in the west. 








A. m. 


s. 


Deg. min. 


sec. 


A. 


m. 


$., 


4 19 


30.0 


113 


37 


55 


7 


01 


56.5 


4 20 


52.8 


113 


07 


50 


7 


01 


54.9 


4 22 


43.2 


112 


.28 


15 


7 


01 


54.8 


4 24 


04.3 


111 


59 


15 


7 


01 


55.2 


4 25 


25.2 


111 


30 


35 


7 


01 


56.6 


4 27 


26.5 


110 


45 


50 


7 


01 


54.1 


4 29 


40.0 


l69 


57 


55 


7 


01 


55.8 


4 32 


42.8 


108 


51 


10 


7 


01 


55.5 


4 34 


54,0 


108 


13 


40 


7 


01 


57.1 


4 35 


46.2 


107 


44 


15 


7 


01 


56.6 


4 38 


05.8 


106 


52 


55 


7 


01 


55.8 


4 39 


14.0 


106 


26 


55 


7 


01 


54.6 



Thermometer 72^. 



Chronometer fast by 8 observations of east star 
<< " 12 *' west star 



A. 


m. s. 


7 


01 52. 4 




55. 2 



Mean 7 01 54. QS 
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APPENDIX No. 5— Continued. 
July 6, 1846. — Camp 10, Colton-wood Grove. 

DETERMINATION OF LATITUDE, 



[7] 



Time, 


p.m. 


Boabla mllHade of Fularia. 


Latitude. 


A. m. 


s. 


Deg. 


min. sec. 


Deg. min. 


sec. 


4 49 


S1,0 


75 


17 45 


38 29 


44 


4 53 


05.0 


75 


19 35 


38 29 


25 


4 54 


07,0 


75 


20 36 


38 29 


35 


4 55 


26.2 


75 


21 35 


38.29 


35 


4 56 


58.3 


75 


22 10 


38 29 


25 


4 58 


07.0 


75 


22 35 


38 29 


12 


4 09 


31.0 


75 


23 50 


38 29 


26 


5 01 


14.7 


75 


^5 20 


38 29 


35 


5 OS 


28.7 


75 


26 10 


38 29 


38 


5 03 


46.0 


75 


27 05 


. 38 29 


37 



Thermometer, 71* 



July 7, 1846— Camp 10, 



Time, p. m. 


Doable ahitade of Polaris. 


Latitnde. 


h. m. s. 
4 16 45.0 
4 19 27,5 
4 20 16,0 


Deg. min. sec. 

74 59 45 

75 01 05 
75 01 40 


Deg. min. 
38 29 
38 29 
38 29 


sec. 
31 
22 
27 



Thermometer 68^. 

Deg. min. sec. 

Latitude by 10 obs. of Polaris, July 6 38 29 31 

Latitude by 3 obs. of Polaris, July 7 27 

Mean of 13 observations 38 29 30 
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APPENDIX No. 6— Continued. 
July 7, 1846 — Camp 10, Cotton-wood Chrove. 

DETERMINATION OF TIME. 



Time, 


K. m. 


Double altitade of iim'* 


Chronometer fact. 








upper 


limb. 








h. 


m. 


1. 


Deg. 


tnin. 


A. 


ffi. 


s. 




01 


24.2 


95 


50 


7 


01 


50.3 




01 


50.4 


96 


00 


- 7 


01 


50.7 




02 


1£.3 


96 


10 


7 


01 


50.8 




02 


41.8 


96 


20 


7 


01 


50.4 




03 


07.0 


96 


30 


7 


01 


49.8 




03 


58.8 


96 


50 . 


7 


01 


49.9 




04 


50.8 


97 


10 


7 


01 


50.3 




05 


17.0 


97 


20 


7 


01 


50.6 




05 


42.7 , 


97 


30 


7 


01 


50.4 




06 


08.7 


97 


40 


7 


01 


50.5 




06 


34.0 


97 


50 


7 


01 


49.9 




06 


59.6 


98 


00 


7 


01 


49.6. 



Thfermometer, 88^. 
Mean of 12 observations, 7A. 01m. 50.265. 
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APPENDIX No. 5— Continued. 
July 7, 1846. — Camp 10, Cotton-wood Grovt. 

DETERMINATION OF TIME. 



[7] 





ruae, 


p.m. 


Doable kltitade* of wm^ 


Chronometer Cut. 








opper 


limb. 








A. 


m. 


s. 


Deg. 


mtn. 


A. 


m. 


s. 


10 


17 


49.0 


93 


20 


7 


01 


54.0 


10 


18 


14.6 


93 


10 


7 


01 


63.6 


10 


18 


38.8 


93 


00 


7 


01 


62.4 


10 


19 


06.1 


92 


50 


7 


01 


62.8 


10 


19 


31.0 


92 


40 


7 


01 


63.1 


10 


19 


67.0 


92 


30 


7 


01 


53.4 


10 


20 


47.6 


92 


10 


7 


01 


52.4 


10 


21 


13.6 


92 


00 


7 


01 


62.7 


• 10 


21 


39.2 


91 


60 


7 


01 


62.7 


10 


22 


08.0 


81' 


40 


7 


01 


52.8 


10 


22 


30.0 


91 


30 


7 


01 


62.1 


10 


22 


56.5 


91 


20 


7 


01 


62.9 


10 


23 


21.8 


91 


10 


7 


01 


62.6 


10 


23 


48.0 • 


91 


00 


7 


01 


53.0 



Thermometer, 90^. 
Mean of 14 observations, 7A. 01m. 53. 10^. 



Time, 


p. m. 


Double altitades of Arctoro* 


Chronometer fast. 


> 






Id the west. 


.. 




A. 


m. 


S. 


Deg. min. sec. 


A. m. 


s. 


4 


04 


16.8 


117 33 56 


7 01 


50.4 


4 


05 


24.5 


117 11 5 


7 01 


52.4 


4 


06 


46.0 


116 42 20 


7 01 


51.2 


4 


07 


32.0 


116 26 40 


7 01 


52.5 


4 


09 


54.0 


115 36 55 


7 01 


52.7 



Mean of 5 observations, 7A. Olm. 51.84^. 
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APPENDIX No. 5— Continued. 
July 11, 1846. — Camp 14, Bend of Arkansas. 



Time, 


p. m. 


Doable altitudes of a Lyre 


Chronometer fast. 






in the east. 






- 


h. m^ 


S. 


Beg. 


min. sec. 


h^ 


m. 


s. 


3 26 


08.0 


112 


31 05 


7 


07 


01.8 


3 27 


04.0 


112 


52 20 


7 


07 


02.0 


3 28 


05.8 


113 


15 10 


7 


07 


03.8 


9 29 


04.7 


113 


38 10 


7 


07 


02.3 


3 30 


34.0 


114 


13 10 


7 


06 


69.7 rej. 


. 3 31 


35.2 


114 


35 05 


7 


07 


03.4 


3 32 


41.0 


114 


59 50 


7 


07 


04.2 


3 34 


12.0 - 


115 


35 10 


7 


07 


02.8 


3 35 


03.2 


115 


54 40 


7 


07 


02.9 


3 36 


01.2 


116 


16 40 


7 


07 


03.2 


3 37 


02.0 


116 


40 15 


7 


07. 


02.1 


3 38 


06.2 


117 


05 10 


7 


06 


59.4 rej. 



Time, 


p. m. 


Dsable altitudes of Arctoros 


Chronometer fast. 






' io (be west. 


• 




h. m. 


s. 


Deg. 


min. 


sec. 


A. 


m. s. 


3 41 


09.1 


121 


59 


55 


7 


07 05.0 


3 42 


10.7 


121 


39 


20 


7 


07 04.8 


3 43 


37.5 


121 


10 


25 


7 


07 05.5 


3 44 


41.8 


•120 


48 


40 


7 


07 05.4 


3 45 


38.0 


120 


29 


30 


7 


07 04.9 


3 47- 


01.0 


120 


01 


25 


7 


07 05.2 


3 47 


58.8 


119 


41 


15 


7 


07 04.0 


3 49 


01.8 " 


119 


19 


40 


7 


07\02.9 


3 50 


05.6 


118 


57 


30 


7 


07 03.0 


3 51 


02.2 


118 


38 


10 


7 


07 03.7 


3 52 


00.3 


118 


18 


10 


7 


07 03.9 


3 53 


01.5 


117 


57 


15 


7 


07 04.7 



Thermometer, 71°. 

A. m. «. 

Chronometer fast by 10 obs. of east star 7 07 02.85 

Chronometer fast by 12 obs. of west star 04 .42 

Mean 7 07 03.64 
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APPENDIX No. 5— Continued. 
July 11, 1846. — Camp 14, Bend of Arkansas. 

DETEKHINATION OF LATITUDE. 



[7] 



Time, p. m. 


Doable aUitade of Polaris. 


Latitnde. 




m. s. 


Deg. 


min. 


sec. 


Deg. 


min. 


sec. 




16 18.0 


.74 


48 


40 


38 


21 


02 




17 27.8 


74 


4$ 


55 


38 


21 


19 




18 52.5 


74 


50 


30 


38 


21 


09 




20 33.0 


74 


51 


25 


38 


21 


05 




21 26.1 


74 


52 


10 


38 


21 


11 




22 30.5 


74 


52 


40 


38 


21 


07 




23 65.5 


74 


53 


30 


38 


21 


05 




24 56.2 


74 


54 


40 


38 


21 


21 




25 45.0 


74 


55 


10 


38 


21 


21 




26 24.2 


74 


55 


40 


38 


21 


24 




27 35.1 


74 


56 


00 


38 


st\ 


12 




28 53.0 


74 


57 


20 


38 


21 


27 




30 07.5 


74 


57 


55 


38 


21 


21 




31 24.2 


74 


59 


05 


38 


21 


31 




33 57.0 


74 


59 


55 


38 


21 


10 




34 52.2 


75 


01 


05 


38 


21 


25 




36 20.5 


75 


01 


50 


38 


21 


19 




37 01 To 


75 


02 


20 


38 


«1 


24 




37 45.1 


75 


02 


45 


38 


21 


19 




39 00.0 


75 


03 


20 


38 


21 


10 



Therniomeler, 71^. 
Mean of 20 observations, 38"^ 2V 16' 
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APPENDIX No. 5~Continued. 
July 11, 1846. — Camp 14, Bend of Arkansas. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


Doable altitudes of a Oiihia- 


Latitade. 






• 


obi, near the meridian. 

• 








h. m. 


s. 


Deg. 


mtn. sec. 


Deg. 


min 


. sec. 


4 44 


10.7 


126 


45 25 


38 


20 


48 


4 46 


13.1 


126 


68 40 


38 


20 


27 


4 '48' 


04.5 


127' 


11 00 


38 


20 


32 


4 60 


14.7 


127 


23 20 


38 


21 


02 


4 51 


64.8 


127 


33 00 


38 


21 


01 


4 53 


50.8 


127 


43 10 


38 


21 


06 


4 56 


01.0 


127 


53 40 


38 


21 


08 - 


5 00 


44.0 


128 


12 30 


38 


21 


21 


5 02 


12.8 


128 


17 25 


38 


21 


34 


5 03 


58.2 


128 


23 15 


38 


21 


16 


6 0^ 


13.0 


128 


26 50 


38 


20 


68 


5 06 


41.5 


128 


30 00 


38 


21 


06 


5 08 


21.7 


128 


33 25 


38 


21 


03 


5 09 


29.5 


128 


35 40 


38 


20 


61 


6 10 


39.6 


128 


37 10 


38 


20 


54 


5 12 


17.0 


128 


38 10 


38 


21 


12 


6 13 


17.5 


128 


38 55 


38 


21 


16 


5 14 


45.0 


128 


39 45 


* 38 


21 


15 


5 16 


07.0 


128 


39 20 


38 


21 


21 


5 18 


10.2 


128 


38 55 


38 


21 


27 


5 19 


15.7 


128 


37 40 


38 


21 


46 


5 20 


21.0 


• 128 


36 30 


38 


20 


52 


5 21 


17.0 ' 


128 


35 50 


38 


20 


42 


6 22 


40.2 


128 


33 10 


38 


21 


05 


6 24 


12.1 


128 


31 45 


38 


21 


29 


5 25 


24.5 


128 


28 50 


38 


21 


44 


5 26 


29.7 


128 


27 00 


38 


21 


24 


5 27 


34.6 


128 


24 40 


38 


21 


12 



Thermometer 71^ 

Latitude of camp. 

Deg. mtn, sec. 

Latitude by 23 observations of a Ophiuchi 38 21 18 

" 20 ** Polaris 16 

Mean .•• 38 21 17 
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APPENDIX No. 6— Continued. 
July 13, 1846.— Camjp 16, Pawnee Fork. 

DETERMINATION OF TIME. 



[7] 



Time, 


p. ID. 


DonbU altitudes of 


a Lyr*, 


Chronometer fast. 






in the east 

• 










h. m. 


s. 


Deg. tnin. 


sec. 


A. 


m. 


s. 


3 26 


32.1 


114 44 


60 


7 


09 


12.9 


3 27 


61.3 


116 16 


40 


7 


09 


11.6 


3 28 


66.2 


116 40 


15 


7 


09 


11.9 


3 29 


64.0 


116 02 


06 


7 


09 


1>.7 


3 31 


22.0 


116 36 


15 


7 


09 


10.3 


3 32 


41.7 


117 05 


60 


7 


09 


13.8 


3 33 


64.9 


117 34 


20 


7 


09 


12.6 


3 34 


66.6 


117 67 


30 


7 


09 


12.7 


3 36 


00.0 


118 22 


46 


7 


09 


11.2 



Thermometer 72^. 



Time, 


1 
p. m 


Doable altitudes of Arctanis 


Chronometer fast. 






ia the west. 








A. m. 


t. 


Deg. min. sef. 


A. 


m. 


s. 


3 44 


26.2 


119 06 56 


7 


09 


12.1 


3 45 


39.6 


118 41 16, 


7 


09 


11. J5 


3 46 


44.0 


118 19 20 


7 


09 


12.9 


3 47 


55.7 


lU 64 16 


7 


09 


12.8 


3 49 


09.0 


117 28 10 


7 


09 


11.5 


3 50 


19.7 


117 14 00 


7 


09 


13.4 


3 62 


44.9 


116 12 60 


7 


09 


13.4 


3 54 


24.0 


116 37 45 


7 


09 


13.6 


3 66 


40.9 


115 10 20 


7 


09 


13.4 



Thermometer 71° 



Chronometer fast by 9 observations of east star 7 
Chronometer fast by 9 observations of west star 



09 12.18 
12.74 



Mean 7 09 12.46 
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APPENDIX No. 5— Continued. 
July 13, 1846 —Camj) 16, Pawnee Fork. 



Time. 


Double altitade* of Polaris. 


Latitude. 




m. 


t. 


Deg. 


min 


.tec. 


Deg. 


min 


.sec. 




24 


21.0 


74 


36 


30 


38 


10 


10 




26 


36.9 


74 


36 


10 


38 


10 


06 




26 


38.4 


74 


36 


60 


38 


10 


06 




27 


25.8 


74 


37 


20 


38 


10 


04 




28 


35.2 


74 


38 


05 


38 


10 


06 




29 


20.8 


74 


38 


40 


38 


10 


09 




30 


14.6 


74 


39 


15 


38 


10 


09 




31 


16.0 


74 


39 


60 


38 


10 


08 




32 


06.0 


74 


40 


30 


38 


ao 


13 




32 


43.0 


74 


41 


00 


38 


10 


13 




34 


06.8 


74 


41 


55 


38 


10 


17 




34 


54.2 


74 


42 


40 


38 


10 


20 




35 


36.0 


74 


43 


15 


38 


10 


34 



Thermometer 70®. 



July 14, 1846. — Camp 16, Pawnee Fork. 



Time. 


Double altitudes of Polaris. 


Latitude. 


A. 


m. 


s. 


Deg. min. hec. 


Dec. min. 


sec. 


4 


39 


43.6 


74 47 65 


38 10 


05 


4 


41 


00.0 


74 48 55 


38 10 


07 


4 


42 


05.8 


74 49 50 


38 10 


11 


4 


43 


12.2 


74 50 30 


38 10 


08 


4 


43 


56.5 


74 51 30 


38 10 


23 



Latitude of Camp. 

Deg, min, sec. 

Latitude, by 5 observations, July 14 38 10 10 

Latitude, by 5 obserratiohs, July 13 16 

Mean 38 10 11 
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APPENDIX No. 5— CoBtiiraetl. . 
July 14, I9i6.—Camp 16, Ptumee Fork. 
[determihatiom of time. 



['1 



Time, 


p. m. 


Double altitodea of a Lyre 


Chronometer fast. 






in tbo east. 






A* 9K« 


t. 


Deg. 


min. sec. 


A. m. 


s. 


3 32 


15.8 


118 


28 15 


7 09 


08.5 


3 33 


39.4 


119 


00 26 


7 09 


08.5 


3 34 


34.0 


119 


21 50 


7 09 


07.0 


3.35 


33.0 


119 


44 25 


7 09 


07.1 


3 36 


28.8 


120 


04 20 


7 09 


11.0 rej. 
05.4 rej. 


3 37 


37.0 


120 


32 40 


7 09 


3 38 


49.3 


120 


59 28 


7 09 


08.0 


3 39 


47,0 


121 


21 20 


7 09 


08.6 


3 41 


07.2 


121 


52 05 


7 09 


08.8 





rime, 


p. m. 


Double altitutles of Arc- 


CUronometer fast. 








taras in the west. 


• 




A. 


m. 


s. 


Deg. 


min. sec. 


A. 


tn. t. 


4 


20 


02.3 


104 


47 45 


7 


09 11.8 


4 


21 


03.8 


104 


23 §5 


7 


09 09.8 


4 


21 


50.8 


104 


06 20 


7 


09 09.9 


4 


22 


31.6 


103 


50 55 


7 


09 09.7 


4 


23 


41.0 


103 


26 30 


7 


09 11.5 • 


4 


24 


55.0 


102 


57 15 


7 


09 07.6 rej. 


4 


25 


58.7 


102 


33 30 


7 


09 11.2 


. 4 


26 


57.6 


102 


11 50 


7 


09 11.1. 


4 


28 


05.0 


101 


45 20 


7 


09 10.1 



Themonieter 71®. 

A. m. s. 

ChroBomcter fast by 7 obs. of cast star ; 7 09 08 . 04 

Chronometer fast hj 8 obs. of west star 1(^.84 

Mean 7 09 09.44 

14 
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APPENDIX No. 5— Continaed. 
July 19,' 1846. — Camp 20, Jackson Grave. 

DETEBMINATION OF TIME. 





rime, 


p. m. 


Double altitudes of Arc- 


ChroBometer fast. 








torus in the west. 






A. 


m. 


t. 


Deg. 


min. sec. 


h. m. 


s. , 


3 


26 


44.5 


118 


20 50 


7 11 


38.9 


3 


28 


02.5 


117 


52 j50 


7 11 


36.1 


3 


29 


15.2 


117 


27 35 


7 11 


38.8 


3 


30 


13.8 


117 


06 15 


7 11 


38,0 


3 


31 


24.0 


116 


41 15 


7 11 


38.7 


9 


32 


16.5 - 


116 


23 30 


7 11 


41.7 


3 


33 


11.0 


116 


03 30 


7 11 


40.5 


3 


34 


05.0 


115 


43 35 


7 11 


33.6 rej. 


3 


33 


05.7 


115 


22 10 


7 11 


40.5 


3 


35 


65.5 


115 


03 45 


7 11 


39.2 


3 


36 


,43.0 


114 


46 25 


7 11 


38.8 


3 


37 


41.0 


114 


25 50 


7 11 


40.2 



Thermometer 72^. 



Time, 


p. m. 


Double altitudes ot a LyrtB 


CbroDometer fast. 






ID the cast. 

1 ' 






A. m. 


S. 


Deg. min. sec. 


A. m. 


*. 


3 13 


28,8 


117 37 30 


7 11 


38.2 


3 14 


37.0 


118 13 10 


7 11 


39.6 


3 15 


26.0 


118 22 10 


7 11 


36.3 


3 16. 


30.8 


' 118 37 40 


7 11 


37.5 


3 17 


45.0 


119 15 40 


7 11 


39.0 • 


3 18 


44.9 


119 ,38 55 


7 11 


38.4 


3 19 


54.5 


120 06 00 


7 11 


37.7 


3 21 


00.0 


12Q 30 20 


7 11 


38.1 



Thermometer 72^. 

* A. m. s. 

Chronometer fast by 11 obs. of west star 7 11 39.22 

Chronometer fast by 8 obs. of east-star 33.35 

* . , ■" 'I 

Mean 7 11 38.78 



APPENDIX No. 5— Continued. ^ 
July 19, 1846.— Camp 20, Jackson Grove. 

DETERMINATION OF LATITUDE. 



[•yj 



Time, 


p. m. 


Doable altitudes of Po- 




Latitade. 








laris. 










h. m. 


«. 


Desr. 


min 


. sec. 


Deg 


. miu. sec. 


3 43 


52.0 


73 


26 


30 


37 


41 


53 


3 45 


01.3 


73 


27 


10 


37 


41 


52 


3 46 


12.5 


73 


27 


55 


37 


41 


35 


3 47 


05.5 


73 


29 


00 


37 


41 


51 


3. 48 


06.3 


73- 


29 


40 


37 


41 


50 


3 49 


00.0 


73 


30 


00 • 


37 


41 


46 


3 50 


04.0 


73 


30 


30 


37 


41 


41 


3 50 


43.8 


73 


31 


00 


37 


41 


45. 


3 52 


01.0 


73 


31 


35 


37 


41 


39 


3 53 


05.0 


73 


32 


00 


37 


41 


33 


3 54 


00.0 


73 


32 


40 


37 


41 


33 


3 56 


12.8 


" 73 


33 


40 


37 


41 


23 


3 56 


52.5 


73 


31 


20 


37 


41 


30 


3 57 


31.7 


73 


35 


00 


37 


41 


38 


3 58 


16.8 


73 


35 


40 


37 


41 


44 



Thermometer 72°. 
Mean of 15 obserrations, 5T 41' 41", 



m 
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i APPENDIX No. 5--Coiitinued. 
July 19, 1846. — Camp 20, Jackson Grove. 

DETERHIKATION OF LATITX7DE. 





Time, 


p. m. 


Doable altitudes of a Her- 




Latitude. 








colia, near the meridian. 


\ 






A. 


1 
'f7». 


.*. 


Deg. 


min 


sec. 


Deg. min. sec. 


4 


18 


25.5 


133 


31 


35 


37 


41 


41 


■ .4 


20 


04.8 ' 


133 


35 


50 


37 


41 


56 . 


4 


22 


52.5 


133 


'41 


40 


37 


41 


26 


4 


24 


16.8 


133 


44 


00 


37 


41 


15 


4 


25 


46.6 


133 


45 


.45 


37 


41 


10 


4 


27 


38.5 


133 


46 


30 


37 


41 


21 


4 


28 


59.7 


133 


46 


30 


37 


41 


29 


4 


30 


10.0 


133 


46 


20 


37 


41 


29 


^ 4 


31 


23.9 


133 


45 


40 


• 37 


41 


33 


4 


32 


12.2 


133 


45 


00 


37 


41 


36 


4 


33 


19.7 


133 


43 


40 


37 


41 


45 


4 


35 


13.0 


133 


41 


15 


37 


41 


46 


4 


36 


10.5 


133 


39 


20 


37 


41. 


51 


4 


37 


06.0 


133 


38 


20 


37 


41 


28 


4 


38 


18.4 


133 


34 


40 


37 


41 


58 



DifT, min. sec. 

Latitude by 15 obs. of Polaris 37 41 41 

Latitude by 15 obs. of a Herculis 35 

Mean 37 41 38 lat. of camp. 



I 
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APPENDIX No. 6— Continued. 
July 19, 1846. — Camp 20, Jackson Grov€j Arkansas. 

DETERMINATION OF TIMS. 



[7] 



Tim. 




Doable altttod 


1 of the ran'! 
imb. 


Chronometer Cut. 






upper 


1 






h. m. 


s. 


Dee' 


min. 


1 

A. 


m. 


s. 


10 34 


23.6 


89 


30 


7 




38.2 


10 34 


60.2 


, 89 


20 


7 




39.3 


10 36 


16.8 


^ 89 


10 


7 




39.4 


10 35 


42.0 


89 


00 


7 




40.1 


10 36 


07.0 


88 


50 


7 




39.7 


10 36 


32.3 


88 


40 


7 




39.5 


10 36 


57.0 


88 


30 


7 




39.7 


10 37 


23.8 


88 


20 


7 




40.1 


10 37 


48.0 


88 ■ 


10 


7 




38.7 


10 38 


14.2 


88- 


00 


7' 




39.4 


10 88 


39.7 


87 


50 


7 




39.5 


10 39 


04.8 


87 


40 


7 




39.2 


10 39 


30.3 


87 


30 


7 




39.3 


10 39 


54.7 


87 


20 


7 




38.3 


10 40 


21.8 


87 


10 , 


7 




39.8 


10 40 


47.8 


87 


00 


7 

— 


3== 


40.5 



Thermometer 88^. 
Mean of 16 observations 7A. 11m. 39.36f. 



DETERMINATION OF INDEX ERROR. 

Jlftn. sec. 

On the arc 31 20 

OflF the arc 31 40 

Index error ±= + 10". 
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APPENDIX No. 5— Continued. 
July 22, 1846. — Camp 23, Arkansas river. 

DETESHINATION OF TIME. 



Time, p. m. 


Doable altitudes of 


Chronometer fast. 




a AqnilK. 








h. m. s. 


Deg. min. sec. 


h. 


m. 


5. 


4 27 '17,2 


90 30 10 


7 


15 


38.9 


4 28 39.6 


90 57 40 


• 7 


15 


39.1 


4 29 36.5 


91 17 30 


-7 


1& 


37.2 


4 30 35.3 


91 37 10 


7 


15 


37.3 


4 31 32.2 


91 54 15 


7 


15 


43.0 ', 


4 32 34.8 


92 16 55 


7 


16 


40.3 


4 33 46.7 


92 40 20 


. 7 


15 


38.7 

i 



Thermometer 68°. 



Time, p. m. 


Dpuble aUitacfes of Arcturas 


Chronometer fast. 




in tlie west. 






• 


h. m. s. 


DefT. min. sec. 


A. 


m. 


s. 


4 37 33.7 


88 34 30 


7 


15 


39.3 


4 38 20.0 


88 16 20 


7 


15 


39.1 


4 39 17.5 


87 64 20 


7 


15 


40.3 


4 40 43.8 


87 20 40 


7 


15 


40.6 


4 41 30.7 


87 01 50 


7 


15 


39.1 


4 42 19.1 


86 43 10 


7 


15 


39.8 


4 43 30.8 


86 15 50 


7 


15 


41.7 



Thermometer 68^. 

A. 

Chronometer fast by 6 observations east star 7 

Chronometer fast by 7 observations west star 

Mean 7 



m. 
15 



s. 

38.58 
39.97 



15 39.28 
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APPENDIX No. 5— Continued. 
July 22, 1846.— Camp 23. 

DETERMINATION OF LATITUDE. 



[7} 



Time, 


p. m. 


Doable altitade* of PoIvU. 


Lktitmle. 






m. 


S. 


Beg. 


min 


. tec. 


Beg. min 


. tec. 




49 


32.5 


74 


47 


10 


37 57 


20 




50 


37.0 


74 


48 


10 


37 57 


33 




51 


26.8 


74 


48 


50 


37 57 


34 




52 


A1.8 


74 


49 


20 


37 57 


37 




52 


46.0 


74 


49 


55. 


37 57 


40 




53 


37.3 


74 


50 


44 


37 57 


42 




54 


34.9 


74 


51 


20 


37 57 


41 




55 


16.8 


74 


52 


00 


37 57 


45 




56 


34.0 


74 


52 


45 


37 57 


39 




57 


16.0 


74 


53 


15 


37 57 


40 




57 


57.5 


74 


54 


00 


37 57 


47 



Thermometer 68®. 
Mean of 11 observations, 37^67' 39". 
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APPENDIX No. 5— Continued. 
July 25, 1846. — Camp 26, Arkansas river. 

DETERMINATION OF LATITUDE. 



Time, 


p.m. 


Donhle aliitades of Polaris. 


Latitad.. 




h. m. 


*. 


Deg. 


min 


, tec. 


Deg. 


min. 


t§c. 


3 37 


02.7 


71 


10 


30 


38 


01 


01 


3 38 


16.5 


74 


11 


l6 


38 


00 


68 


3 39 


16.6 


74 


11 


60 


38 


00 


66 


3 39 


61.6 


74 


12 


30 


38 


01 


07 


3 40 


35.0 


74 


13 


10 


38" 


01 


14 


3 42 


17.2 


74 


13 


60 


38 


01 


04 


3 43 


08.2 


74 


14 


50 


38 


01 


18 


3 44 


20.8 


74 


16 


16 


38 


01 


07 


3 46 


08.6 


74 


16 


40 


38 


01 


06 


3 46 


62i0 


74 


16 


20 


38 


01 


11 


a 46 


27.5 


74 


16 


65 


38 


01 


17 


3 47 


14. § 


74 


17 


10 


38 


01 


10 


3 47 


65,2 


74 


17 


30 


38 


01 


07 


3 48 


06.1 


74 


17 


55 


38 


01 


08 


3 60 


27.8 


74 


19 


30 


38 


01 


18 



Thermometer, 78°. 
Mean of 16 obtervatioMi, 38^ 01' 08''. 
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APPENDIX No. 5— Continued. 
July 25, lSi6.— Camp 26, en the Jrkansat. 

DBTKBHINATION OF TIME. 



[7]. 



Time, 


p.m. 


Double eltitudea of Arctoiw 


ChroDometer feat. 






in tim w««t. 








A. «n. 


s. 


Deg. mtn. tec. 


A. 


f». 


s. 


3 54 


48.2 


102 04 05 


7 


19 


46.2 


3 56 


33.8 


101 24 60 


7 


19 


48.6 


3 5S 


09.7 


100 47 50 


7 


19 


47.0 


3 59 


13.7 


100 23 25 


7 


19 


46.9 


4 00 


17.8 


99 59 20 


7 


19 


47.9 


4 01 


28*. 6 


99 31 40 


7 


19 


46.4 


4 02 


27.7 


99 08 56 


7 


19 


45.8 


4 03 


30.0 


98 46 40 


7 


19 


4n.^ 


4 04 


33.6 


98 20 20 


7 


19 


44.8 rej. 



Thermometer, 77®. 



Time, 


p.m. 


Double altitodee of ,a Aquilte 


Chroaometer fwt. 


\ 




in the east. 








h. m. 


S. 


Deg. 


min. tec. 


h. 


m. 


t. 


4 11 


05.8 


87 


3a 30 


7 


19 


46.9 


4 12 


20.7 


87 


68 30 


7 


19 


46.7 


4 13 


14.6 


88 


16 20 


7 


19 


48.0 


4 14 


46.7 


88 


47 56 


7 


19 


47.8 


4 16 


43.0 


89 


06 20 


7 


19 


60.0 


4 16 


34.6 


89 


24 40 


7 


19 


48.7 


4 17 


32 5 


89 


44 60 


7 


19 


46.8 


4 18 


34.0 


90 


04 60 


7 


19 


48.4 


4 19 


47.8 


90 


30 10 


7 


19 


47.0 


4 20 


32.2 • 


90 

&_ 


63 15 


7 


19 


62.5 rej. 



Thermometer, 77®. 

A. m. i. 

Chronometer fast by 8 obs. of west star 7 19 47.61 

Chronometer fa^t bj 9 obs. of west star 47.78 

■■ I < 

Mean 7 19 47.40 
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APPENDIX No. 5— CoDlinueJ. 
July 29, 1846.— Camp 30, near Btni't Fort. 

DETEKHIMATION OF TIHB. 



Time, 


p.m. 


Doable altitodes of Arotoms 


Chronometer fut. 






in tha wtet. 








h. tn. 


*. 


Deg. min. sec. 


A. 


m. 


*. 


4 20 


28.0 


88 19 10 


7 


25 


31.6 


4 21 


57.7 


87 44 30 


7 


25 


32.4 


4 22 


59.0 


87 20 25 


7 


25 


31.9 


4 24 


02.0 


86 56 00 


7 


25 


32.4 


4 25 


09.8 


86 29 30 


7 


25 


32.4 


4 .25 


67.5 


86 10 50 


^ 


26 


32.3 


4 26 


59.2 


85 46 43 


25 


32.3 


4 28 


04.7 


85 20 05 


7 


25 


29.7 


4 28 


56.5 


84 f9 ^-O 


7 


25 


29.4 


4 30 


01.0 


84 35 10 


7 


26 


31.2 


4 31 


01.5 


84 11 50 


7 


26 


32.2 



Time, 


p. m. 


Doable altitode* of a AqnilR 


ChroDome(er fast. 






in the eMt. 








h. m. 


*. 


Deg. min. tec. 


A. 


m. 


s. 


4 34 


06.8 


98 20 .30 


7 


25 


32.3 


4 35 


39.8 


98 48 50 

99 10 20 


7 


26 


33.6 


4 36 


50.1 


7 


26 


33.8 


4 37 


48.6 


99 28 30 


7 


25' 


33.9 


4 39 


17.0 


99 66 30 


7 


26 


33.2 


4 40 


44.0 


100 21 20 


7 


26 


36.0 


4 41 


58.0 


100 44 20 


7 


26 


32.6 


4 43 


28.8 


101 12 10 


7 


25 


30.0 


4 44 


24.5 


101 26 55 


7 


26 


36.9 


4 45 


36.0 


101 48 40 


■ 7 


26 


32.6 


4 46 


57.7 


102 13 20 


7 


26 


31.4 



Thermometer, 66"*. 

Chronometer fast by 11 obserTations of west star. 
Chronometer fast by 12 observations of east star , 



A. 
7 



m. 
25 



I. 

31.62 
32.12 



MeftD... 7 25 31.87 



219 

APPENDIX No. 5— Continned. 
July 30, 1846.— Camp 30, near Bent^t Fort. 

DETEBMINATIOir 01" TIME. 



t'i 



Time. 


p. m. 


Doable altitodei of Arotanu 


CbroDometer bat. 








in the WMt. 








h» tn. 


t. 


Deg. tntn. tec. 


A. 


tn. t. 


' 


3 33 


05.8 


104 69 30 


7 


25 32.1 




3 34 


37.0 


104 S4 50 


7 


25 30.1 




3 35 


32.5 


104 04 05 


7 


25 31.6 




3 37 


00.8 


103 30 55 


7 


25 31.9 




3 38 


00.0 


103 08 30 


7 


25 31.8 




3 39 


08.5 


102 42 30 


7 


25 31.4 




3 40 


06.2 


102 20 50 


7 


25 31.9 




3 41 


00.0 


102 00 20 


7 


25 31.6 




3 42 


12.5 


101 32 30 


7 


26 29.7 


=3 



Thermometer 74°. 



Time, 


p. m. 


Doable altirade* of a Aqoilc 


Chronometer fast. 






in the east. 
• 








h. m. 


s. 


Beg. min. see. 


h. 


m. 


s. 


3 46 


06.8 


83 40 25 


7 


25 


29.4 


3 47 


23.0 


84 07 00 


7 


25 


30.1 


3 49 


03.5 


84 41 50 


7 


25 


31.3 


3 50 


02.5 


85 03 20 


7 


25 


29.0 


3 50 


56.0 


85 21 10 


7 


25 


31.3 


3 51 


48.1 


85 40 00 


7 


25 


29.2 


3 52 


46.5 - 


86 00 10 


7 


25 


33.5 


3 63 


35.. 7 


86 16 30 


7 


25 


32.1 


3 54 


46.0 


86 42 10 


7 


25 


'28.2 



Thermometer 74*. 

A. m. $. 

Chronometer fast by 9 obs. of west star • ..«• 7 5J5 31.46 

Chronometer fast by 9 obs. of east star . 30^ 

Mean 7 26 30.95 



[7] 
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APPENDIX No. 5— Continaed. 
July 30, 1846.— Camp 30, near BtnVs Fort. 

DETEmMlNATION OF LATITUDE. . 



Time, 


p. m. 


BoQble altitudes of Polaris. 


Latitude. 




h. 


tn. 


S. 


Deg. 


min. sec. 


Deg. min 


. see. 




01 


31.0 


74 


38 56 


38 02 


47 




03 


07.8 


74 


39 55 


38 03 


03 




04 


23.0 


74 


41 15 


38 03 


06 




05 


17.1 


74 


41 50 


38 02 


54 




06 


17.0 


74 


42 30 


38 02 


52 




07 


15.2 


74 


43 00 


38 02 


46 




08 


06.0 


74 


43 50 


38 02 


52 




09 


84.5 


74 


44 20 


38 02 


50 




10 


12.2 


74 


45 20 


38 02 


55 




11 


18.5 


74 


45 50 


38 02 


46 




12 


20.0 


74 


46 55 


88 03 


06 




13 


26.0 • 


74 


47 40 


38 02 


54 




14 


11.2 


74 


48 30 


38 03 


04 



Thermometer 14?. 
Mean of 16 observations, 38^ 02' 55". 



= ' > 
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APPENDIX No. 5— Continued. 
July 30, 1816.— Camp 30, near BenV$ Fori. 

DETERMINATION OF TIME. 



[1 



Tim«, 


a. m. 


Doable altitndes of 


Tmio, p 


. m. 


Chronometer fast 






son's apper limb. 














h. m. 


«. 


Deg. 


min. 


A. 


m. 


s. 


A. 


m. 


s. 


4 23 


02.3 


90 


00 


' 10 


40 


02.5 


7 


25 


30. ( 


4 23 


29.7 


90 


10 


10 


39 


36.0 


7 


25 


30./ 


4 23 


56.0 


90 


20 


10 


39 


10.0 


7 


25 


30. 


4 24 


20.2 


90 


30 


10 


38 


41.2 


7 


25 


29.1 


4 24 


47.3 


90 


40 


10 


38 


17.^ 


7 


25 


30.: 


4 25 


38.8 


91 


00 


10 


37 


26.0 


7 


25 


30.: 


4 26 


03.2 


91 


10 


10 


37 


00.0 


7 


25 


29.^ 


4 26 


56.5 


91 


?o 


10 


36 


08.0 


7 


25 


29.! 


4 30 


02.0 


92 


40 


10 


33 


06.0 


7 


25 


31.' 


4 30 


51.8 


93 


00 


10 


32 


14.0 


7 


25 


30.4 


4 31 


18.8 


93 


10 


10 


31 


47.7 


7 


25 


31.4 


4 31 


44.0 


93 


20 


10 


31 


22.3 


7 


25 


30.5 


4 32 


10.0 


83 


30 


10 


30 


57.4 


7 


25 


31.1 


4 32 


37.0 


93 


40 


10 


30 


29.5 


7 


25 


31. ( 


4 33 
4 33 


02.8 
28.8 


93 
94 


50 
00 


10 
10 


30 
29 


04.2 
37.5 


7 
7 


25 
25 


30 J 



Thermometer 78*. 
Mean of 16 obscrviations, 7A. 25m. 30.59*. 



DETERMINATION OF INDEX ERROR. 



On the arc 
Off the arc . 



m. 

81 ! 
81 ! 



Index error =3 00". 
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APPENDIX No. 5— Continued. 
July 30, 18^6.— Camp 30, near BtnVs Fort. 

DETERMINATION OF LATITUDE. 





rime, 


p.m. 


Doable altitude of 


■:=■■ - ■ 

a Aqnilic 


Latitade. 










near the meiidiaa.' 






h. 


m. 


s. 


Dtg. 


min. 


sec. 


Deg. min 


.sec. 


6 


24 


18.8 


120 


40 


40 


38 02 


37 


6 


25 


30.0 


120 


42 


30 


38 02 


44. 


6 


26 


47.5 


120 


46 


10 


38 052 


14 


6 


27 


58.0 


120 


47 


10 


38 02 


37 


6 


29 


05.6 


12a 


48 


50 


38 02 


33 


6 


30 


07.6 


120 


50 


10 


38 02 


28 


6 


31 


16.5 


120 


50 


50 


38 02 


36 


6 


32 


37.0 


120 


51 


50 


38 02 


31 


6 


33 


37.0 


120 


52 


10 


38 02 


32 


6 


35 


02.8 


120 


52 


30 


38 02 


27 


6 


36 


26.0 


120 


53 


00 


38 02 


04 


6 


37 


48.8 


120 


52 


25 


38 02 


01 


6 


38 


57.1 


120 


51 


00 


38 02 


21 


6 


39 


56.5 


120 


49 


60 


38 02 


28 


. 6 


41 


04.6 


120 


48 


55 


38 02 


15 


6 


42 


06.5 


120 


47 


10 


38 02 


25 


6 


44 


38.0 


120 


42 


50 


38 02 


22 


6 


47 


08,8 


120 


37 


20 


38 02 


16 



Thermometer 68"^. 
Mean of 18 obscryations, 38^ 32' 25" 
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APPENDIX No. 5— Continued. 
July 31, 1846.— Camp 30, neat Bent's Fort. 

DETEBHINATION OF LONGITUDE BT LUHAB DISTANCE. 



cn 



Time, p. m; 


a Aqailec and moon's 


Double altitade of moon's 


Loogitoda. 




west limb. 


upper limb. 




h. m. s. 


Beg. min. sec. 


Deg. min. sec. 


h. m. s. 


3 12 39.6 


75 42 10 


64 09 50 


6 50 05.1 


3 16 04.0 


75 41 30 


63 34 10 


6 48 45,1 


3 18 55.8 


75 40 30 


63 01 30 


6^48 67.5 


3 21 04.0 


75 39 30 


62 41 40 


6 49 65.9 


3 26 06.8 


75 37 40 


61 48 20 


6 50 29.8 


3 28 11.8 


75 37 00 


61 23 50 


6 50 29.8 


3 30 23.3 


75 36 25 


60 56 40 


6 50 02.1 



Time, p. m. 


ypica Virginis and 
moon's west limb. 


Moon's lower limb. 


Longitude. 


h. m. s. 
3 40 33.0 
3 46 51.0 
3 48 54.0 
3 50 58.2 


Deg, min. sec. 
24 26 40 
24 27 55 
24 28 40 
24 29 20 


Deg. min. sec. 
57 46 50 
56 49 10 
56 01 40 
55 33 40 


h. m. S. 
6 55 13.7 
6 55 02.9 
6 62 19.2 
6 62 22.7 



Thermometer, 78^. 



A. m, s. 

Longitude by 7 observations of a Aquilae 6 49 49.33 

Longitude by 4 observations of Spica 6 53 44.12 

Mean 6 51 46.72 



tn 
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APPENDIX No. 5— Continued. 
July 31, 1846. — C«m;) 30, ntar BenVs Fert. 

DETERMINATIOK OF TIME. 



Time, a. m. 


Double altitudes of 


Time, v 


. m. 


CkroDometer fast. 






sun's upper limb. 












A. m. 


«. 


Deg. min. 


A. 


m. 


s. 


A. m. 


t. 


4 18 


04.2 


87 50 • 


10 


44 


49.5 


7 25 


27.20 


4 18 


31,0 


88 00 


10 


44 


23.5 


7 25 


27.62 


4 18 


55.9 


88 10 


10 


43 


57.2 


7 25 


26.93 


4 19 


21.7 


88 20 


10 


43 


32.0 


7 25 


27.24 


4 19 


48.0 


88 30 


10 


43 


05.5 


7 '^25 


27.15 


4 20 


13.6 


88 40 


^ 10 


42 


39.8 


7 25 


27.10 


4 20 


39.0 


88 50 


10 


42 


13.8 


7 25 


27.21 


4 21 


06.0 


89 00 


10 


41 


48.0 


7 25 


27.42 


4 21 


32,0 


89 10 


10 


41 


22.0 


7 25 


27.43 


4 21 


57.5 


89 20 


10 


40 


57.7 


7 25 


28.04 


4 22 


23.0 


89 30 


10 


40 


30.0 


7 25 


26.94 



Thermometer, 77°. 



Mean of 11 observations, 7A. 25m. 27.50#. 
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APPEN'DIX No. 6— Continued. 
July 31, 1846.— Camp 30, ntar Bent's Fort. 

OETEKMIKATION OF TIME. 



[7] 



Time, p. m. 



A. n. 



4 
4 
4 
4 

4 

4 
4 



05 
05 
C6 
07 
08 
09 
10 



A. 

05.8 
52.3 
40,5 
36.4 
32.7 
27.7 
22.8 



Double altitudes or Arcturus 


Chi 01 


in tlie west. 




Deg. min. 


sec. 


h. 


91 12 


50 


7 


90 54 


05 


7 


90 35 


55 


7 


90 M 


20 


7 


89 52 


50 


7 


89 31 


00 


7 


89 09 


SO 


7 



m. 
25 
25 
25 
25 
25 
,25 
25 



s. 
28.0 
26.3 
28.0 
28.1 
29.0 
27.9 
27.8 



Time, p. m. 



h. 


m. 


s. 


4 


12 


45.2 


4 


13 


46.0 


4 


14 


48.2 


4 


15 


50.0 


4 


16 


35.0 


4 


17 


43.8 


4 


18 


47.0 



Double altitudes pP a Aquilae 
in the oa&t. 



Deff. min, sec. 

94 01 50 

94 23 50 

94 44 45 

95 04 35 
95 19 20 

95 40 30 

96 01 00 



Chronometer fant. 


h 


m. 


*. 


7 


26 


26.3 


7 


25 


29.0 


7 


25 


26.3 


7 


25 


26.5 


7 


25 


25.7 


7 


25 


28.4 


7 


25 


26.5 



Chronometer fast by 7 obs. of west star. 
Chronometer fast by 7 obs. of east star* 



iuean •••• t*»«». ••••«« ••• »v.^** • • • • i 



h. m. s. 

7 26 27.87 
£6.96 

7 26 27.41 



15 



APPENDIX No. 5— Continued, 
July 31, lSi6.— Camp 30, near Benfs Fort. 

DETEBHINA.TION OF LATITUDE. 



Tlma, 


p. m. 


Double altitudes of Solaris. 


A. m. 


s. 


Beg. 


min. 


sec. 


4 27 


45.2 


. 75 


00 


30 


4 28 


50.0 


75 


01 


15 


4 30 


06.3 


75 


01 


50 


4 31 


20.5 > 


75 


02 


50 


4 32 


07.5 


75 


04 


00 


4 33 


07.0 


75 


04 


40 


4 34 


08.8 


75 


05 


30 


4 35 


19.6 


75 


06 


05 


4 36 


13.0 


75 


06 


30 


4 44 


03.0 


75 


13 


00 


4 45 


20.7 


75 


13 


30 


4 46 


26,8 


75 


14 


20 


4 47 


09.0 


75 


14 


50 


4 48 


05.5 


75 


15 


40 


4 48 


46.6 . 


75 


16 


05 


4 49 


35.2 


75 


16 


60 



Latitude. 



Deg, min. sec, 

38 02 45 

rf38 02 43 

38 02 33 

38 02 36 

38 02 55 

38 02 52 

* 38 02 52 

38 02 43 

38 02 36 

38 02 55 

38 02 40 

38 02 40 

38 02 39 

38 02 46 

38 02 39 

38 02 45 



Thcrmomtter 76°. 
Mean of 16 observations, 38^ 02' 44". 
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APPENDIX No. 6— Continued. 
July 31, 1846.— Ca7»p 30, near Bent^s Fort. 

DRTERMINATICN OF LATITUDE. 



[7] 



Time, 


p. m. 


Double altitudes of 


1 Aqailie, 


Latitude. 








near tbe meridian.' 


-. 






A. TO. 


s. 


Deg. 


min. 


sec. 


Defr. 


min. 


sec. 


6 22 


36.0 


120 


44 


30 


38 


03 


17 


6 24 


28.5 


120 


47 


30 


38 


03 


48 , 


6 25 


38.0 


120 


49 


50 


38 


03 


20 


6 26 


55.2 


120 


51 


10 


38 


03 


17 


6 28 


05.2 


120 


52 


05 


38 


03 


16 


6 29 


00.0 


■120 


52 


40 


38 


03 


10 


6 30 


08.0 


120 


52 


40 


38 


03 


20 


6 31 


18.2 


120 


52 


00 


38 


03 


11 


6 32 


21.0 


120 


51 


30 


38 


03 


54 


6 34 


04.7 


120 


51 


30 


38 


03 


31 


6 34 


47.5 


120 


51 


05 


38 


03 


23 


6 35 


35.0 


120 


50 


00 


38 


03 


34 


6 36 


39.8 


120 


48 


20 


38 


03 


49 


6 37 


41 8 


120 


47 


50 


38 


93 


24 


6 38 


37.8 


120 


45 


50 


38 


03 


44 


6 39 


25.5 


120 


45 


20 


38 


03 


18 


6 40 


07.0 


120- 


43 


20 


38 


03 


40 



Thermometer 68^. 
Mean of 17 observations, 39P 03' 28". 




:&i 



n 



'228 

APPENDIX No. 5— Continued. 
July 31, 1846.— Camp 30. 

DETERMINATION OF LONGITUDE. 





- — . - — 


■-..-■ . - •_. ■:--• 


Time, 


p. m. 


Distance of a Aqnila^ f 
moon's west limb. 


h. rii. 


*. 


Deg. win. sec 


3 12 


39. G 


75 42 10 


3 16 


04.0 


75 41 30 


3 18 


55.8 


75 '40 30 


3 21 


04.0 


75 39 30 


3 20 


Od.8 


75 37 40 


3 28 


11.8 


75 37 00 


3 30 


23.3 


■ 75 36 25 




_- _ 


-- . ^ -■ - • • -:.--. ■- - 



Longitude. 


■ A. m. 


s. . 


6 50 


05.1 


6 48 


45.1 


6 48 


57.5 


6 49 


55.9 


6 50 


29.8 


6 50 


29.8 


6 50 


02.1 


■^ 





Time, 


r-. m. 


h. 7rt. 


s. 


3 40 


33.0 


3 46 


51.0 


3 48 


54.0 


3 50 


53. 2 



'Distance of 


a Virgiiiis from 


moon's 


west limb. 


Deg. 


mX7l 


. sec. 


24 


26 


40 


24 


27 


55 


24 


28 


40 


24 


29 


20 





Longitude. 




h. 


m. 


5 




6 


55 


13.7 


6 


55 


02 


9 


6 


52 


17 


2 


6 


52 


.22. 


7 
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APPENDIX No. 5— Continued. 
August 1, 1846.— Camp 30. 

DETERMINATION OF LOSGITUUE- 



[• 



Time, 


p. m. 


Distance or a Virginit from 


Lcngiiode. 






moon'8 wea limb. 


\ 




h. m. 


s. 


Deq. min. tec. 


h. m. 


«. 


3 J24 


02.0 


37 40 05 


6 53 


22.0 


3 27 


34.5 


37 41 30 


6 53 


30.1 


3 29 


27.8 


37 42 05 


6 53 


11.0 


3 31 


30.0 


37 43 00 


6 53 


38.3 


3 33 


31.5 


37 43 40 


6 53 


24.2 


3 35 


48.0 


37 44 25 


6 53 


11.0 



Time, 


p. m. 


Dictaoce of 


a Aqailm from 


Iiongitude. 






moon's 


west limb. 








h. m. 


s. 


Deg. i 


min. 


sec. 


A. 


m. 


s. 


3 39 


46.5 


63 


37 


15 


6. 


60 


24.7 


3 41 


50.2 


63 


36 


30 


6 


60 


36.8 


3 43 


39.7 


63 


35 


50 


6 


50 


48.8 


3 45 


43,5 


63 


34 


55 


6 


51 


31.0 


3 48 


29.2 


63 


33 


50 


6 


52 


04.1 


3 49 


58.5 


63 


33 


20 


6 


52 


04.1 


3 51 


24.6 


63 


32 


50 


6 


52 


07.2 



A. m. «. 

Longitude by 14 observations of a Aquilse 6 50 33. 

Longitude by 10 observations of jfiSirginis 6 53 31 ^ 

Mean .JB^d 6 52 03. 
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APPENDIX No. 5— Continned. 
August 1, 1846. — Camf 30, near BenVs Fort, 

DETERMINATION OF TIME. 



Time, 


a. m. 


Conble altitnde* of 


1 


'ime, p. m. 


Chronometer fast. 






son's upper limb. 












h. m. 


s. 


Deg. 


min. 


h. 


m. s. 


, A. 


m. 


s. 


6 41 


17.5 


118 


00 


9 


21 28.0 


7 


2S. 


28.42 


6 41 


47,8 


118 


10 


9 


20 57.7 


7 


25 


28.33 


5 42 


18.0 


118 


20 


9 


20 27.0 


7 


25 


28.10 


6 '42 


47.2 


118 


30 


9 


19 57.0 


7 


25 


27.71 


5 43 


17.6 


118 


40 


9 


19 26.7 


7 


25 


27.78 


6 43 


48.0 


118 


50 


9 


18 55.8 


7 


25 


27.54 


5 44 


19.0 


119 


00 


9 


18 25.8 


7 


25 


28.05 


6 44 


48.8 


119 


10 


9 


17 55.7 


7 


25 


27.92 


5 45 


18.6 


119 


20 


9 


17 26.3 


7 


25 


27.64 


6 46 


20.2 


119 


40 


9 


16 24.2 


7 


26 


27.81 


6 46 


50.8 


119 


50 


9 


15 65.8, 


7 


25 


28.02 


6 47 

■ — 


21.0 


120 


00 


* 


15 23.2 


7 


25 




27.84 



• i-£r^^o 

•U. >r- 
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APPENDIX No. 5— Continued. 
August 3, 1846.— Camp 32. 

DBTEKMINATIOK OF TIME. 



[7 





Time, 


p.m. 


Doable altitndes of Arctanu 


Chronometer (wt. 








in 


the wc«. 




A. 


m. 


s. 


Dig. 


min 


. sec. 


h. m. s. 


3 


42 


40.2 


M 


04 


00 


7 27 03.3 


3 


45 


35.7 


94 


55 


50 


7 27 03.0 


3 


47 


24 .'0 


94 


14 


05 


7 27 03.7 " 


3 


48 


17.8 


93 


52 


30 


7 27 01.9 


3 


49 


02.7 


93 


35 


30 


7 27 03.0 


3 


49 


52:5 


93 


16 


10 


7 27 03.1 


3 


50 


31.6 


93 


01 


00 


7 27 03.1 


3 


51 


18.8 


92 


41 


50 


7 27 01.2 



Thermometer 76®. 



Time, 


— 1 ■ = 
p. m. 


_ . ^-_ :- ~ 

Double altitndes of a Aqnilie 


Chronometer fast. 






in the weot. 






h. m. 


5. 


Dig. min 


. sec. 


A. m. 


4 


3 54 


06.0 


91 36 


40 


7 27 


02.3 


3 54 


46.8 


91 49 


50 


7 27 


04.0 


3 55 


38 5 ' 


92 07 


30 


7 27 


02.9 


3 56 


40.0 


92 27 


25 


7 27 


04.9 


3 57 


36.1 


92 46 


00 


7 27 


05.1 


3 58 


25.2 


93 02 


40 


7 27 


04.1 


3 59 


13.1 


93 17 


40 


7 27 


06.9 



Thermometer 76®. 

•• ■ h. 

Chronometer fast by 8 obs. of west star 7 

Chronometer fast by 7 obs. of east star 

Mean 7 



27 



s. 
02.'3 
04. S 



27 03,e 



[7] 



232 

APPENDIX No. 6— Continued. 
August 3, 1846— Cam/} 32. 

DETERMINATION OF LATITUDE. 



Time, 


— 1 -- -=^ 
p. m. 


Doable altitudes of Polaris. 


Latitvde. 


k. m. 


S. 


Deg. min 


. sec. 


Deg 


. min. sec. 


4 03 


41.0 


74 16 


05 


37 


44 59 


4 04 


36.6 


74 15 


55 


37 


45 06 


.. 4 05 


28.5 


74 16 


30 


37 


45 01 


4 06 


35.0 


74 16 


55 


37 


44 55 


4 07 


•11.8 


74 17 


40 


31 


45 01 


4 08 


09.7. 


74 18 


05 


37 


44 54 


4 09 


03.5 


74 18 


35 


37 


44 50 


4 09 


46.3 


74 18 


55 


37 


44 45 


4 10 


39.0 


74 19 


55 

* 


37 


44 65 



Thermometer 76*". 
Mean of 9 obseryations, 37® 44' 56". 



233 

APPENDIX No. 5-^ontinTied. 

■ 

Augtut 5, 1846. — Camp 34, on the Purgatory. 

DETEBMINATION OF LATITUDE. 



[T] 





rime, 


p.m. 


Doable •Ititodet of 'Polaris. 


Latitadc. 




%. 


m. 


». 


Dtg. 


mtn. ste. 


. Deg. 


mtn. 


ttc. 




06 


29.6 


73 


16 06 


37 


12 


06 




07 


62.0 


73 


16 60 


.37 


11 


59 




08 


51.2 


73 


16 40 


37 


12 


03 


• 4 


09 


53.^ 


73 


17 10 


37 


11 


56 




12 


43.0 


73 


19 30 


37 


12 


02 




13 


40.8 


73 


20 05 


37 


11 


69 




16 


15.5 


73 


20 55 


37 


11 


49 




15 


53.4 


73 


21 1 40 


L 37 


11 


68 




19 


66.0 


73 


24 20 


37 


11 


46 


A 


20 


38.8 


73 


25 30 


37 


12 


06 




31 


14.6 


73 


26 50 


37 


12 


04 




21 


60.0 


73 


26 10 


37 


12 


00 




22 


34.6 


73 

1 


26 40 


37 


11 


64 



Thermometer 67^ 

Wind very high; observations imperfect. 

Mean of 13 observations, 37° 11' 59". 
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APPENDIX No. 5— Continned. 
August 5, 1846. — Camp 34, on the Purgatory. 

DETEaMINATION OF TIME. 



=■--■ '" ' ~ " "" 


.-- r^-— - 


_.- ■ _.. .-1^- -::__-.._^.--^ 


■_- - ._ 





r— - - - -.ZS-. 


Time, 


p. m. 


Doable altiiudes of a AqaUe 


Chronometer fast. 






in the east. 

« 


,\ 






A. m. 


«. 


Deg. tnin. sec. 


A. 


m. 


9 
s. 


4 28 


01.6 


104 44 20 


7 


29 


24.7 


4 29 


21.3 


105 06 65 


7 


29 


26.9 


^ 4, 30 


16.6 


.105 22 50 


7 


29 


27.2 


4 31 


24.0 


105 41 50 


7 


29 


28.6 


4 32 


12.7 


105 55 50 


7 


29 


28.4 


4 33 


14.5 


106 13 30 


7 


29 


28.2 


4 34 


28.0 


106 35 00 


7 


29 


25.6 



Thermometer 67®. 
Mean of 7 observations, 7A. 29m. 27.09^. 
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APPENDIX No. 5— Continued. 
August 6, 1846.— Camp 35, in the Raton. 

DETCKMIICATIOM OF LATITUDE. 



[7] • 



Timt, 


p.m. 


Doable altitudes of Polaris. 


Latitude. 


A. m. 


s. 


Deg. min 


.sec. 


Deg. min. sec. 


3 46 


15.5 


72 40 


50 


37 00 36 


3 47 


57.8 


72 41 


40 


37 00 25 


3 49 


20.7 


72 42 


40 


37 00 26 


3 60 


48.8 


72 43 


40 


37 00 22 


3 51 


62.7 


72 44 


20 


37 00 20 


3 53 


06.5 


■ 72 45 


20 


37 00 24 


3 54 


07.5 


72 45 


50 


37 00 15 


3 55 


28.0 


72 46 


30 


37 00 06 


. 3 56 


21.6 


72 47 


30 


37 00 17 



Thermometer 64°. 
Mean of 9 observations, ZT 00' 21'' 
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APPENDIX No. 5— Continued. 
August 6, 1846. — Camp 35, «n the Raton. 

DETEaMUIATION OF TIME. 



Time, 


p.m. 


Doable altitades ol Arotorai 


duronometer fast. 






in the vrest. 


• 




A. m. 


s. 


Deg. min. sec. 


h. m. 


S. 


4 00 


00.8 


85 48 55 


7 29 


28.4 


4 01 


09.0 


85 22 15 


7 29 


29.6 


4 02 


09.0 


84 58 20 


7 29 


29.4 


4 03 


06.6 


84 35 45 


7 29 


30.2 


4 04 


19.7 


84 08 05 


7 29 


33.8 rej 


4 05 


12.5 


83 45 50 


7 29 


30.7 


4 06 


18.8 


83 19 55 

• 


7 29 

■n li j.,-im 11 ri r- 'i 


31.9 



Thermometer 64^ 



Time, 


p. m. 


DoaUe altitades of 


a AqailK 


ChroDometer fast. 






in the east 


* 






* 


s. 


Deg. mi 


nsec. 


h. m. 


s. 


4 11 


33.4 


101 09 


55 


7 29 


31.9 


4 13 


42.8 


101 50 


00 


7 29 


32.3 


4 14 


54.7 


102 11 


50 


7 29 


33^.5 


4 15 


50.5 


102 28 


40 


* 7, 29 


34.4 


4 16 


43.6 


102 45 


10 


7 29 


33.5 


4 17 


42.5 


103 03 


10 


7 29 


33.2 


4 18 


62.0 


103 24 


10 


7 29 


33.4 



Thermometer 63°. 

Chronometer fast by 6 observations of west star.. 
Chronometer fast by 7 observations of east star . . 



m. 
29 



s, 
30. ( 
33.: 



Mean * 7 29 31A 
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APPENDIX No. 5— Continued. 
• r 

tugust 7, 1846. — 'Camp 36, on the Canadian j south side^ about on^ 
mile and a half below the crossing. 



DETERMINATION OF TIME. 



Time, 


p. m. 


Double altitudes of Arcturas 
in ibe west. 


A. m. 


S. 


Deg. min. s c. 


3 35 


22.7 


94 01 50 


3 36 


14.5 


93 41 30 


3 37 


01.0 


93 22 30 . 


3 37 


45.3 


93 04 55 


3 38 


39.0 


92 44 20 


a 39 


34.6 


92 21 4D 


3 40 


13.0 


92 04 50 


3 41 


02.0 


91 47 35 



Chronometer fast. 



A. 


m. 


7 


29 


7 


29 


7 


29 


7 


29 


7 


29 


7 


29 


7 


29 


7 


29 



s. 
20.2 
20.6 
19.1 
18.9 
20.5 
18.9 
14.8 rej. 
20.1 



Thermometer, 59°. 



Time, 


p.m. 


Double altitudes of 


a AquUse 


Chronometer fast. 








in the east 


• 






A. 


m. 


S. 


Beg. 


min. 


sec. 


h. m. 


*. 


3 


43 


56.5 


93 


43 


00 


7 29 


22.7 


3 


45 


13.3 


94 


09 


30 


7 29 


21.6 


3 


46 


15.8 


94 


30 


20 


7 29 


22.6 


3 


47 


01,0 • 


94 


46 


00 


7 29 


21.0 


3 


47 


53.8 


95 


03 


05 


7 29 


24.5 


3 


48 


43.0 


95 


19 


50 


7 29 


22.8 


3 


49 


36.2 


95 


37 


40 


7 29 


23.2 


3 


50 


34.0 


95 


57 


15 


'7 29 


22.6 



TBermometer, 69°. 

Chronometer fast by -7 observations of west star. .. 
Chronometer fast by 8 obserTations of east star . . . 



A. 
7 



m. s. 
29 19.76 
22.61 



Mean. 



7 29 21.18 



[7] 
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APPENDIX No. 5— Continued. 
August 7, 1836.— Camp 36. ' 

DETERMINATION OF LATITUDE. 





rime, 


p. m. 


Double altitudes o 


■■ Polarii. 


Latitude 




A. 


m. 


S. 


De.g. min 


sec. 


h. m. 


s. 


3 


55 


48.0 


72 23 


45 


36 


47 


11 


3 


56 


59.3 


72 24 


55 


36 


47 


25 


3 


57 


59.3 


72 25 


40 


36 


47 


25 


o 


59 


09.0 


72 27 


00 


36 


47 


37 


4 


00 


32.6 


72 28 


10 


36 


47 


52 


4 


01 


39.0 


72 28 


50 


36 


47 


38 


4 


02 


25.3 


72 29 


55 


36 


47 


54 


4 


03 


31.0 


72 30 


25 


36 


47 


44 


4 


04 


15.0 


72 31 


00 


36 


47 


45 


4 


05 


24,2 


72 31 


10 


36 


47 


25 


. 4 


06 


15.5 


72 31 


40 


36 


47 


21 



Thermometer, 59^. 

Mean of 11 observations, (J6^ 47' 34". 

Variation of the needle, determined by the eastern elongation of 
Polaris, -f 12^ east. 





- 
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APPENDIX No. 5— Continued. 








August R, 1846.— Cam;? 36. 








DETESMINATION OF TIME. 






Time, 


p. m. 


Double aliitutles or a Aqoilse 


Chromiroetcr Test. 






in the east. 

1 






' 


h. m. 


s. 


Seg. rain. sec. 


A. 


m. 


s. 


4 01 


14.8 


100 44 25 


7 


29 


16.8 


4 02 


07.6 


100 59 55 


7 


29 


20.4 


4 03 


02.2 


101 17 20 


7 


29 


19.8 


4 03 


53.7 


101 33 30 


7 


29 


19.7 


4 05 


12.8 


101 57 45 


7 


2p 


21.4 


4 06 


08.8 


102 15 50 


7 


29 


19.1 


4 07 


03.7 


102 33 25 


7 


29 


17.2 


4 08 


03.5 


102 52 30 


7 


29 


15.1 rej. 


Time, 


p. m. 


Double altitudes of Aroturus 


Chrunometer fust. 


> 




in tko wust. 








A. m. 


S. 


Deg. min, sec. 


h. 


m. 


«. 


4 10 


0^0 


78 37 10 


7 


29 


17.7 


4 11 


00.8 


78 15 30 


7 


29 


18.7 


4 11 


57.7 


77 52 30 


7 


29 


18.9 


4 12 


48.0 


77 32 05 


7 


29 


17.3 


4 13 


59.8 


77 03 25 


7 


29 


17.4 


4 14 


53.7 


76 41 30 


7 


29 


16.6 


4 15 


38.0 


76 24 20 


7 


29 


18.1 


4 16 


42.5 


75 57 35 


7 


29 


16.9 


4 17 


32.5 


75 38 30 


7 


29 


18.2 


4 18 


12.8 


75 21 30 


7 


29 


16.1 






Thermometer 6.3°. 




A'. 


m. s. 


Chronometer fast by 


7 obs. of east star 




7 


29 19.29 


(( 


1 
Mean. 


" west star . . . . 






17 49 












7 


29 18.34 




' 





DETEBMINATION OF INDEX ERROR. 

Min. sec, Min. sec. 

On the arc....: 31 40 31 35 

Oflfthearc 31 45 31 45 

Index error == -{" ^'^^ 



1^] 



3i2 

APBENDIXiNoi S^Cobtiiitied. 
Augvtt 12, 1816.— Cauip 40. 

DETEBMINATION OF TIME. 



Time, p. m. 


Douiblc nllliiidca of a Lyrtt 


Ctironometpr fast. 




in llm wvst. 








.A. TO. ' 8. 


Desf. min. src. 


A. 


m. 


.1. 


.9 16. 50 


.71 35 30 


7 


31 


26.9 


9 17 38.5 


71 18 15 


7 


31 


2S.3 


S 18 44.6 


, 70 53 50 


7 


31 


27.7 


.9 ]9 43.0 


70 31 50 


7 


31 


20.0 


9 20 24.2 


70 16 10 


7 


31 


24.4 


9 21 11.8 


69 59 20 


7 


31 


25 . 9 


9 22 03.6 


69 40 15 


7 


31 


25.5 



Time, a. m.- 


-August 13. 


Duubic alii 


tllllrs of ion's 


Chronometer Tut. 










upper limb. 










A. 


m. 


1 ; 
S.' 


i>eff. 


min. 


' A.' 


m. 


.9 . 




4 


05 


34.3 


77 


50 


7 


31 


25.0 




4 


06 


00.5 


78 


00 


7 


31 


26.1 




4 


06 


26.2 


78 


10 


7 


31 


26.7 




4 


06 


51.7 


78 


20 


7 


31 


27.1 




4 


07 


16.2 


78 


30 


7 


31 


26.5 




4 


07 


41.0 


78 


40 


7 


31 


26.2 




4 


08 


05.0 


78 


50 


7 


31 


25.1 




4 


08 


29.2 


79 


00 


7 


31 


24.1 




4 


08 


54.2 


79 


10 


7 


31 


24.0 




4 


09 


20.0 


79 


20 


7 


31 


24.6 




4 


09 


44.6 


79 


30 


7 


31 


24.1 





Thermometer 60°. 

A. m, s, 

ChronoiDcttT fast by 11 obstTvations of sun in east 7 31 25.49 

Rate for 7 hours 88 

Chroncmt^tpr last at 134., August 12 7 31 26.37 

Chronometeyr fast by a LyraB, in the west £6.39 

Mean 7 31 26.38 
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APPENDIX No. 5~ConfinucJ. 
JIufrust 12, 1846.— Cflmp 40. 



DKTERMIXATIOX OF LATITUDE. 





Time, 


p. lU. 


DouliL' alii! 


ilJed of I'iil.;ri$. 


Lr 


;i:;.(:o 




A. 


m. 


*. 


De^. 


min 


stc. 


1 

Deg. 


min. 


• 


9 


27 


11.2 


74 


33 


30 


33 


54 


06 


9 


2^ 


38.0 


74 


34 


25 


35 


54 


lU 


9 


30 


09.0 


74 


35 


00 


35 


54 


20 


9 


31 


U.7 


74 


35 


30 


35 


54 


24 


9 


32 


18.5 


74 


36 


00 


35 


64 


29 


9 


33 


18.5 


74 


36 


00 


35 


5t 


18 


9 


34 


27.0 


74 


36 


50 


35 


54 


31 


9 


35 


25.8 


74 


37 


00 


35 


51 . 


26 


9 


36 


38.5 


74 


37 


15 


35 


61 


22 


9 


37 


3S.5 


74 


37 


30 


35 


64 


ly 



ThtTinometer 49^. 
Mean of 10 observations, 35^ 54' 21". 






. »o 






mm 



k'^i 
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APPEIfPIX No. IS--CQii|iiw^. * 
August 14, 1846. — Camp 42, about one milt south of the Vegas. 

DBTSKHINATIOK OF TIMB. 



Time, 


p. m. 


Doable altitudes oT Arotanu 


ChroiHinieter Cut. 






ia the weet. 










s. 


Dtg. min. see. 


h. 


m. 


s. 


3 42 


51.8 


81 21 30 


7 


32 


05.0 


3 44 


19.8 


80 45 45 


7 


32 


05.1 


a 45 


35.9 


80 16 15 


7 


32 


08.9 


3 .46 


38.^ 


79 60 50 


7 


32 


08.7 


3 47 


42.7 


79 24 20 


7 


32 


08.1 


3 48 


68.6 


78 53 10 


7 


32 


07.4 


3 49 


55.0 


78 30 30 


7 


32 


08.1 



Thermometer 60°. 



\ 


Time, 


p.m. 


Doable altitodee of a Aqoilse 
in the OMt. 


Chronometer fast. 


i 

A. 


m. 


s. 


Degt. min. sec. 


A. m. S. 


3 


52 


21.4 


105 59 30 


7 32 06.3 


3 


53 


39.0 


106 23 45 


7 32 05.5 


3 


54 


51.7 


106 47 25 


7 32 01.5 


3 


56 


02.6 


107 08 20 


7 32 03.8 


3 


67 


12.0 


107 29 35 


7 32 03.1 


3 


58 


18.8 


107 49 50 


7 32 02.9 


3 


59 


19.0 


108 07 30 


7 32 04.4 



Thermomfter 60<>. 

A. file #• 

Chronometer fast by 7 obs. of east star 7 32 03.93 

Chronomt-ter fast hj 7 obs. of west star 07.36 

Mcap 7 32 06.64 
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APPENDIX No. 5— Continued. 
August 14, 1846. — Camp 42, one mile south of the Vegas. 

DETERMINATION OF* LATITUDE. 



Tim*, p. m. 


Doobia BltitndM of PoUri*. 


LMitnde. 


h. m. ». 


Deg. min. see. 


Dig. min. ttc. 
aJ6 34 60 


4 03 54.2 


70 23 26 


4 05 06.0 


70 24 10 


SB 34 46 


4 05 51.0 


70 25 30 


36. 86 08 


4 06 52.6 


70 26 60 


35 34 66 


4 08 09.0 


70 26 50 


35 34 616 


4 09 09.0 


70 28 IP 


35 35 13 


4 10 11.5 


70 29 10 


85 35 21 


4 11 12.0 


70 29 50 


35 36 16 


4 11 69.0 


70 30 36 

1 


36 36 20 . 



Thermometer 60^. 
Mean of 9 obserrmtionfi^ 86^ 86' 06" 






^7) 
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APPENDIX No. 5— ConUaueJ. 
Jtugust 15j 1846. — Cojn^43, Vernal Spring. 

DETERMINATION OF TIME. 



OS. tiL 4i(f 



— Time, 


p.m. 


Toatile iiUidiilcs nf Arcturns 


CtironiNiicl«rriui. 






ia ibe wck(. 






h, m. 


«. 


De^. min, Sfc. 


A. w. 


i. 


3 25 


03.0 


87 14 3<J 


; 7 32 


35.7 


3 25 


59.0 


86 61 4U 


7,, 32 


36.5 


3 26 


57.1 


8fi 2S 30 


7 32 


36.7 


3 27 


45.2 


m OB 60 


7 32 


36.5 


3 2S 


26.7 


85 51 30 


7 32 


ai.4 


3 20 


00.8 


1 fSp 33 55 


7 32 


35.3 


I 29 


57.3 ' 


,?r5 .1? JO 


, 7,. 32 


36. 7j 






. P.: ■ - 'tr 


' . '■■ 


T^ 



Thermometer 68^* 







00 VI'M'I .i 


o •?•..<']■ 








Time, 


p. B. ' ,) . 


|D«*te 'p(»^P^^ 


AAwito 


. ,,, (tonometer Tast. 






ID the eMt 










k. m. 


5. 


Deg. min. sec. 


A. 


m. 


s. 


3 33 


34.8 


101 18 


30 


7 


32 


30.9 


3 34 


31.1 


101 38 


26 


7 


32 


30.3 


3 35 


34.1 


101 58 


30 


7 


32 


32.3 


3 36 


23.0 


« 102 14 


30 


7 


32 


32.8 


3 37 


10.5 


102 30 


05 


7 


32 


32.8 


3 38 


15.0 


102 61 


40 


7 


32 


31.2 


3 39 


17.0 


103 11 


16 


7 


32 

111 


33.2 



Thermometer 65''. 

A. 99^* S» 

Chronometer fast by 7 observations of east star 7 32 31.93 
" " 7 " west star 35.97 



Mean . 



7 32 33.95 



DETBamKAflOll «¥ £A«I*V0«. 



tt-i 






Turn, ]t. m'. ': 


DooUealihiMinorPtolj 


tri*. LaUtade. " 


A. TO. 


> , 


D«^.lfi!» 


# 


t • 

^ Deg, mm. 


stc. 


3 48 


13.5 


., 69 50 


io 


35 23 


05 


3 '49 


19.5 


69 51 


-30 


35 23 


06 


3 '50 


QS.2 


69 52 


15 


35 23 


12 


3 "61 


()H.5 ' 


69 53 


30 


i . 35 23 


23i 


3 &t 


59.2* 


69 54 


2i 


35 23 


32 


3 69 


U6.0 » 


^9 


54 


'56 


35 23 


2.-3 


'3 &a 69.0 


69 


35 


25 


35 23 


IQ 


3 ' d4 MO ' 


i 6^ 


56 


20 


35 23 03 


3 'd» 49.5 


1 69 

1 


57 


00 


! 35 23' 24 

1 



Thermometer 65^. 



MeBn of 9 obserrattons, 35'' 23' 19". 



K. 



i. . 1 : 


IJ. 


Sr.ii) 


i'. 


r:.?K. 


ir 



0;. w; 



'JfJVv 






(?7 



^tiiii twin ill r 



— - — 




■-• • 


.> 


.\\\ 


.j^ 


■.•.i»^- 


01 


c 


». . v^ 


rr 


<.. 


" .iii- 


S:( 


.' 


^,.<?i: 


?:■ 


,- 


r V"- 


1 : 


<• 


o.i-:- 


i'l 


1 . 


■• .oU 


l)i 


i. 


L-..[j.: 


:f 


f. 


r vi. 


bi 


C 



iiri.Cr .W"' r .... ;«'8 J8B*> l(^ r. 'U'/ijl* . ■ /^Ov J (-.1 Ji-i>l *;••*' i!I ■) flO 



■}Xn tC 



rm 






nmfmmvAraonuWi tikb^ 





riM*, 


p. m. 


Doobia Bltrtodes of a Coro- 


Chroanmeter fast. 








net! Bojfftl 


IS in tl 


io west. 








A« 


m. 


*. 


Deg. 


min. 


sec. 


A. 


m. 


«. 




32 


23.0 


93 


16 


00 


T 


34 


49.3 rej. 




33 


37.7 


92 


47 


05 


7 


34 


62.8 




34, 


35.0 


92 


23 


40 


7 


34 


52 4 




35 


26.8 


92 


02 


00 


7 


34 


50.9 




36 


20.0 


91 


41 


03 


7 


34 


52.5 




37 


12.9 


91 


18 


60 


7 


34 


60,7 




38 


31.7 


90 


48 


20 


7 


34 


64.4 rej. 




39 


26.0 


90 


24 


35 


7 


34 


60.1 




40 


23.0 


90 


01 


40 


7 


34 


60.6 



Thermometer 60^; 



1 


rime, 


p. m. 


Doable altitndei of a PegAsi 


Chrooometer fast. 








u the east. 






h. 


m. 


t. 


Deg. 


mtn. tec. 


A* HI* 


*. 


5 


10 


46.0 


n 


41 26 


7 34 


62.7 rej. 


5 


11 


61.2 


78 


10 00 


7 34 


66.6 


5 


12 


39.6 


78 


28 26 


7 34 


67.9 


5 


13 


38.8 


78 


61 20 


7 34 


69.6 rej. 


6 


14 


22.0 


79 


10 00 


7 34 


66.0 


5 


15 


19.0 


79 


33 20 


7 34 


64.4 , 


5 


16 


23.8 


79 


67 20 


7 34 


64.6 . 


5 


17 


31.2 


80 


23 20 


7 34 


61.2 rej. 


5 


18 


32.6 


80 


49 30 


7 34 


66.8 



Thermometer 69^. 



ChroAometer fait by 6 obiervations of east star • • . 
Chronometer fait by 7 obi erTationi of west star • • , 



h» HI. 9, 

7 34 65. 8S 
61.43 



Mean 7 34 63.62 



r*} 



AFPENBIX No. 6— Continued. 
Aigus^ 19, 1846.— 5«n## Fe. 

DXTULMIITATniV OF ULTTTVDZ. 





nM,.p. a. 


9cM» aliitwiM of Pdmt. 


LttindM. 


h. 


m. «. 


D«;|f. min. «cc. 


Deg. min. «<e. 
9i6. ^1 €9 


5 


24 20.0 


71 51 ' 10 


6 


26 34.0 


^1 62 40 


5 


26 51.0 


71 63 .60 


36 41 M 
86 41 n 


5 


27 52.6 


71 64 41 


5 


28 47.0 


71 66 40 


36 41 la 


6 


30 07.5 


71 66 30 


36 41 IS 


6 


30 55.2 


71 67 10 


36. 41 13 


6 


31 28.0 


71 67 66 


36 41 S3 



Thermometer 59°. 
Hean df 16 obserTati'ons, 36<^ 41' 13". 



1 \ .■ t ■ 



1 



Jtugutt 21, \%i%.— Santa Fe. 





Tmte, 


ft. m. 


Double aldtodei of 


nw't appar limb. 


A. 


m. 


j. 


Deg. 


min. 


6 


08 


35.5 


99 


50 


5 


10 


04.0 


99 


00 


. 5 


10 


58.0 


99 


20 


5 


H 


25.5 


99 


30 


6 


11 


53.8 


99 


40 


5 


13 


21.5 


99 


60 


6 


12 


47.8 


100 


00 


& 


13 


44.0 


100 


20 


6 


U 


12.5 


100 


30 


6 


14 


39.2 


100 


40 



Therm ometef 68^, 



• ? 'I -J <■^(■':> :il . 
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APPENDIX No. fi^-Omtiiraed. 
Augu$t 22, 1846.— 5a»<a Ft. 

DETSKMIHATIOH OF TUCK. 



[7 



nM*,a.B.— 


AagostSS. 


Double •Ititndas of 


Tmio, 


p.a.— Ang. S2. 


Chnwometer tut. 






nrn'i opper limb. 










k. m. 


«. 


Deg. min. 


A. 


m. s: 


h. m. 


». 


4 57 


26.0 


93 40 


10 


18 08.2 


7 34 


46.44 


4 66 


68.0 


93 30 


10 


18 36.8 


7 34 


46.82 


4 56 


31.3 


93 20 


'10 


19 02.8 


7 34 


46.65 


4 56 


05.0 


93 10 


10 


19 28.7 


7 34 


46.42 


4 55 


38.5 


93 00 


10 


19 65.6 


7 34 


46.70 


4 56 


11.2 


92 60 


10 


20 22.5 


7 34 


46.60 


'4 64 


44.6 


92 40 


10 


20 60.0 


7 34 


47.03 


4 54 


17.6 


92 30 


10 


21 15.0 


7 34 


46.10 



Thermometer 64^. 
Mean of 8 obseryatioBifi 7A. 34i7i. 46.68f. 



^ 




APPENDIX No. 5^Cnt)tin\icf?- 

DETEBMINATIOW OF TiMfe-" 



+1111^,^11". ml 



/(. 


m- 


t. 


5 


19 


22. S, 


6 


19 


51.0 


ti 


ib 


19. S 


5 


20 


43. S 


Tj 


21 


10.0 


fj 


2) 


43.5 


:) 


22 


l:J.O 


5 


22 


40.5 


5 


23 


0S.5 


6 


S3 


36.0 


6 


SI 


05.4 


6 


24 


34.0 


6 


25. 


03.0 




102 
lli2 
102 
102 
102 
14)2 

ma 

K3 
103 
103 
103 
\bZ 
1U4 



00 
10 
20 
30 
40 
OO 
00 
JO 
20 

ao 

40 

60 
I 00 



Thermometer 60^. 



^6 

APPENDIX No.'6-^botftinbH. 
August 22, 1846.— 57/in/a Fe. 



[tj 





Time, p. 


m. 


Dnublo alti.uJes of Coroiite Borcalis. 




A. m. 


$. 


Dfg. 


min. 


««. 




4 29 


08.0 


89 


46 


60 




4 30 


17.0 


89 


19 


20 




4 31 


14.0 


88 


53 


10 




4 31 


55.3 


88 


59 


00 




4- 32 


4S.i 


88 


18 


20 




4 33 


6fi,7 


87 


50 


00 




4 34 


58.1 


87 


25 


00 




4 33 


43.2 


87 


06 


60 




4 36 


32.8 


86 


46 


20 



Thermometer 64^. 



J 


Tim«, p. 


m. 


Doublo altitadcf of 


a Poguii. 




h 


m. 


X. 


De/f. min. 


*ec. 




5' 


43' 


19.6 


95 12 


35' 




.6 


44 


20.5 


93 35 


40 


: 


5 


45 


24.9 


96 01 


OS 




5 


46 


02.0 ' ' 


96 14 


15 




5 


46 


48.0 


96 32 


30 




5 


47 


30.0 


96 48 


50 




5 


48 


18.0 


97 07 


00 . 




5 


49 


06.8 


97 26 


00 




5 


49 


57.5 


97 ^ 45 


25 





Thermometer 64^. 



:■:$ 



>■! 



^ ' 



• . . . ■ . *■ 
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APPENDIX No. 6— Contittued. ' 
Auguit 23, 1846.— 5an^ci Ft. 

DKTERMIVATION OF LATITUDE. 



■ .• *V* 



.^' v*V" 



Time, 


p.m. 


Dooblo altitudet.of 


a Aaoila 


Lktitods. 


• 






near the meridimn.' 








A. 


m. 


S. 


Dtg. 


min. 


sec. 


Dtg 


. min 


.stc. 


4 


59 


87.0 


126 


24 


40 


35 


40 


22 


fi 


00 


47.0 


126 


26 


•00 


35 


41 


00 rej. 


6 


01 


38.8 


125 


28 


55 


36 


40 


23 


6 


02 


57.8 


125 


30 


40 


36 


40 


39 


6 


03 


50.7 


125 


32 


00 


35 


40 


38 


6 


01 


51.6 


125 


33 


20 


35 


i40 
40 


37 


6 


06 


17.0 


125 


34 


30 


35 


44 


\ 


07 


22.5 


125 


36 


25 


35 


40 


39 


09 


24.5 


125 


36 


00 


35 


40 


41 


6 


10 


42.0 


125 


36 


10 


35 


40 


34 


6 


11 


41.0 


126 


36 


10 


35 


40 


26 


5 


12 


31.5 


126 


36 


00 


35 


40 


17 


6 


13 


47.5 


126 


34 


60 


35 


40 


22 


8 


15 


35.6 


125 


33 


00 


35 


40 


17 


5 


16 


42.3 


125 


30 


10 


35 


40 


54 rej. 


5 


17 


58,5 


125 


27 


50 


35 


40 


58 rej. 


5 


19 


12.5 


125 


26 


05 


35 


40 


36 . 


6 


20 


10.0 


125 


23 


40 


35 


40 


43 



Thermometer 69^. 



Mean of 15 obseryations, 35^ 40' 32". 




APPENDU^No. 6— CoBtia^«d. 
August 24| iSte.— Santa Fe. 







Time, a. 


m. 


Doable altitndet of 


nm'f npper limb. 


\ 




m. 


*. 


Deg. 


mtn. 






65 


39.0 


92 


40 






56 


04.0 


92 


60 






56 


32.2 


93 


00 






56 


69.0 


93 


10 






67 


26.8 


93 


SO 






57 


63.8 


93 


30 






68 


19.7 


93 


40 






58 


47.0 


93 


60 






59 


14.6 


94 


00 






59 


42.1 


94 


10 




6 


00 


.08.6 

• 


94 


SO 



Thermometer 68^. 



.^ 
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APPENDIX No. 5— CoiUlnueti. 
August 29, iU^, Santa Fe. 

DETE&MIKATIOIC OF TIME. 




[ Time, &. m. 


Double attitadea of 


Time, p 


, ID. 


Cbr«iBom«ter last. 


, 




»vit)'s upper timb. 














V. 


t. 


Dtg. min. 


A. 


m. 


s. 


A. 


«t. 


s. 


26 


24.5 


80 00 


10 


43 


61.5* 


7 


34 


31.65 


25 


58,5 


79 50 


10 


44 


18.8 


7 


34 


32.31 


25 


32.6 


79 40 


10 


44 


44.6 


7 


34 


32.22 


25 


05.5 


79 30 


10 


45 


10.6 


' 7 


34 


31.73 


. 24 


39.2 


79 20 


10 


45 


38.0 


7 


34- 


32.29 


24 


14.5 


79 10 


10 


46 


03.8 


7 


34 


32.84 


'23 


47.5 


79 00 


10 


46 


30.0 


7 


34 


32.45 


,23 


21.2 


78 50 


10 


46 


65.8 


7 


34 


32.21 


32 


55.5 


78 40 


10 


47 


21.5 


7 


34 


32.22 


22 


29.0 


78 30 


10 


47 


47.0 


7 


34 


31.73 


'22 


03.4 


78 20 


10 


48 


13.5 


7 


34 


32.18 


SI 


35.3 


78 10 


10 


48 


40.0 


7 


34 


31.39 


21 


12.2 


78 00 


10 


49 


05.8 


7 


34 


32.76 


SO 


44.5 


77 50 


10 


49 


31.8 


7 


34 


31.91 


20 


18.8 


77 40 


10 


49 


57.8 


7 


34 


31.67 


19 


38.0 1 


77 '30 


10 


50 


24.2 


7 


34 


32.38 


hermom.66'*. 




TheriDoiii 


. 72'». 









Mean of 16 observations, Ih. 54m. 32.12^. 



T' 



I. 



APPENDIX No. 6— Contipaed. 
August 29, lQi6.—Sanjt« Fe. 

DBTBSMIIIATIOH OF LATITUDB. , 



'\.i >. 



Time, p. m. 


Itrit. 


Latitude. 


A. tn. t. 


Def. rntn. $te. 
72 22 05 


Deg. min. stc. .i 


5 23 59.8 


36 41 33 .* 


6 23 60.6 


72 22 20 


36 41 20 


6 24 64.0 


72 23 10 


35 41 2» 


6 25 30.0 


72 24 00 


36 41 34 


5 26 21.5 


72 24 30 


35 41 30 , 


6 27 04.8 


72 26 30 


35 41- 44 . 


5 27 68.5 


72 26 00 


35- 41 .,.39 ■ 


5 28 67.0 


72 26 40 


35 41 '37 ., 


6 29 42.5 


72 27 06 

t 


35 41 "33 *j 



Thermometer 68*. 
Mean of 9 observations, 35^ 41' 33". 



1 



•A 
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APPENDIX No, 6— CoDtinttetf 
August 39, 1846.— .9anM Ft. 

UKTEfiMIiiATIOK OF LATITUDE. 




I Time, 


p. m. 


Double altitnclee <iftAqawn, 
aim tlie ineridian. 


LMito4a. 


h. m. 


s. 


De^. min. sec. 


Deg. min. sec. 


6 23 


30.0 


96 10 15 


36 40 66 


6 24 


16.8 


96 10 25 


35 41 09 


6 25 


J3.8 


96 10 30 


35 41 11 


' 6 26 


46.8 


96 10 30 


36 41 11 


^ 6 27 


32.0 


96 11 15 


36 40 44 


6 38 


22.8 


96 11 00 


35 40 43 


6 29 


04,7 


96 10 20 


35 40 54 


6 29 


34.2 


96 09 56 


35 40 68 


6 30 


15.5 


96 09 25 


36 41 01 


6 30 


59.0 


96 03 30 


35 41 12 


6 31 


33.6 


96 08 00 


35 41 12 



Thermometer 66^. 
# Mean of 11 observations, SS"" 4kV OV. 



^r»- 
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APPENDIX No. 5— Continu^. 
August 29, 1846.— 5an/a Fe. 

DETB&MINATION OF LATITUDE. 



[t] 



Time, p. m. 



A. m. 
6 51 



6 
6 



7 
7 
7 

7 
7 
7 
7 
7 



53 
54 



6 55 
6 57 
6 58 



01 
03 
04 

05 
06 
07 
08 
09 



s. 
57.5 
23.0 
36.8 
44.0 
42.0 
56.1 
45.8 
19.2 
11.0 
00.0 
10,8 
20.0 
38.4 
22.8 



1 



1 

• 

Double altitodes of 


a Aqaarii 


Lstitoda. 




neftr th(^ meridian.' 








Deg. 


rntn. 


sec. 


Deg. 


min. 


sec. 


106 


26 


30 


35 


40 


49 


106 


28 


10 


35 


40 


56 


106 


29 


40 


35 


40 


52 


106 


30 


55 


35 


40 


45 


106 


32 


30 


35 


40 


36 


106 


32 


10 


35 


40 


57 


106 


32 


00 


35 


41 


01 


106 


31 


30 


35 


40 


57 


106 


30 


60 


35 


41 


01 


109 


29 


55 


35 


41 


09 


106 


28 


30 


35 


41* 


18 


106 


27 


30 


35 


41 


08 


106 


26 


30 


35 


40 


45 


106 


24 


45 


35 


41 


05 



Thermometer 66*^ 



Mean of 14 observations, 35^40' 57" 



1 


APPENDIX No. 6— Continued. 




r 


■ 


1 Jugatt 29, lSi6.— Santa Ft. 






r 


« OETSaUIMATION OF LOK«ITUDC. 






\ 


Time, p, m. 


DistancB o( a Aquilv Trom 




Loiigitiid«. i 




mQon'it wc»t limb. 




• 


■ 




A. m. S. 


, Deg. min. sec. 


i 

A. 


m,. 


,. ^ 




3 05 53.0 


55 49 50 


7 


05 


52.5 re]. 




3 07 05.0 


55 49 00 


7 


04 


25.1 


• 


3 09 59.0 


55 48 00 


7 


04 


41.8 


1 


3 12 03.8 


55 46 55 


7 


03 


48.4 


i 


3 15 12.0 


55 45 45 


7 


03 


51.1 


§ 


3 i7 00.0 


55 45 20 


7 


04 


33.8 


1 


3 19 05.6 


55 44 20 


7 


03 


59.1 


1 


3 21 19.0 


55 43 40 


7 


04 


25.8 



^ 






August 


30, 1846.— &'(i»/a 


F«. 








rLaie. 


f. m. 




Disttoce of Aolare* troar 




LoDijitaihi. 














moon's west limb. 








^ 


















A. 


m. 


s. 






Deg. min. stc. 


A. 


m. t. 




3 


42 


09.0 






16 15 55 


7 


04 39.7 




3 


43 


39.8 






16 16 40 


7 


04 02.2 




3 


48 


23.8 






16 18 20 


7 


03 59.3 




3 


50 


33.5 






16 18 50 


7 


04 42.6 




3 


51 


48.0 






16 19 20 


7 


04 28.2 




3 


52 


49.1 






16 19 40 


7 


04 36.8 




3 


55 


59.6 






16 20 30 


7 


04 22.4 




3 


56 


57.5 






16 21 16 


7 


04 08.0 

• 





Longitucie by 7 observalions of a Aquils «*.. 7 04 14>73 

Longitude by 8 observations of Antares ,»• 7 04 22.40 

Meao • ,•.,,,.,,.,, 7 04 18.6^ 
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APPENDIX No. 5— Continued, v 
September 1, 1846.— .Von^a Fe. 

DETERMINATION OF TIME. 



[7] 



Time, p. m. 


Doable altitades of a Coronc 
Borealjs. 


Chronometer fast. 


A. m. *. 


Deg. min. sec. 




3 39 17.8 


97 57 "35 




3 30 52.0 


97 20 00 




3. 31 40.1 


97 00 15 




3 32 32.5 


96 39 10 




3 33 32.0 


96 14 30 




3 34 26.0 


95 53 10 




3 36 32.1 


95 01 30 







Time, p. in. 


Double altitudes of a Aqoarii 
in the east. 


Chronometer fast. 




A. m. *. 


.Deg. min, sec. 


/ 




3 53 23.8 


92 10 30 






3 54 28.6 


92 34 00 






3 55 16.5 


92 51 40 






3 56 07.6 


93 09 50 






3 77 08.8 


93 31 20 






3 57 50.5 


93 46 30 






3 58 34.3 


94 02 15 





Thermometer 70°. 



•ip?' 









Lf3 .•• 



H] 



■868 



4 APPENDIX No. 6— Continued. 



SepUmber 4, 1846.— Camp 49, on the Rio Del Jforte^ near the 

^lalavo> * 



DfiTfiRMINATION OF TIMK. 



Time, p. m. 


DonUs aldtndM of a Aqnita* 
in the eaat. 




A. m. t. 
2 41 22.8 
2 42 06.5 
2 43 00.6 
2 43 42.0 


Def. mtn. ««<;. 
108 33 40 
108 46 36 

.109' 02 40 
^ 109 14 55 


A m. s. . 
7 37 03.0 
7 37 04.0 
7 37 04.7 
7 37 06.4 



Thermometer 64^. 





Time, 


p.m. 


DonUe altitodee of Awtonie 


Chronometer Teat. 








iotlieweit. ' 






"• A. 


m. 


*. 


Deg. 


mtn. sec. 


A. m. 


t. 


2 


53 


28.8 


69 


52 00 


7 37 


06.2 


2 


54 


15.5 


69 


34 15 


7 37 


07.5 


2 


55 


10.0 


69 


09 20 


7 37 


03.2 rej. 


2 


56 


11.9 


68 


45 40 


7 33 


07.2 


2 


57 


07.0 


68 


23 00 


7 37 


06.9 


2 


58 


09.8 


67 


57 55 1 


7 37 


08.5 


2 


59 


04.0 


67 


35 35 


7 37 


08.0 


3 


59 


58.4 


66 


13 00 


7 37 


07.2 


3 


00 


49.0 


65 


52 60 


7 37 


07.7 



Thermometer 64®. 

A. m. s. 

Chronometer fast by 4 obs. of east star 7 37 04. S8 

Chronometer fast by 8 obs. of west star 07.40 

Mean 7 37 05.8* 
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APPENDIX No. 6— Coitinnei). 



[7] 



fiemher 4, 1846. — Camp 49, on the Rio del Jfwrte^ near the 

^lai/ivo. . 



DETERMINATION OF LATITUDE. 



Time, 


p. m. 


Doable aUitode* ofPoltrit. 


Latitade. 


h. m. 


s. 


Deg. 


min.stc. 


Deg. mtn 


.sec. 


3 06 


11.0 


69 


51 36 


35 11 


19 


3 07 


08.0 


69 


52 25 


35 11 


21 


3 08 


35.6 


69 


63. 36 


35 11 


17 


3 09 


46.0 


69 


64 20 


35 ^11 


18 


3 10 


61.3 


69 


66 10 


35 11 


17 


3 11 


4Q.6 


69 


66 00 


35v 11 


20 


3 12 


44.0 


69 


66 30 


35 11 


13 


3 13 


20.0 


69 


67 10 


35 11 


20 


3 13 


66.8 


69 


67 66 


36 11 


32 


3 14 


64.6 


69 


68 30 


35 11 


21 


3 15 


30.3 


69 


69 00 


35 11 


22 


3 16 


19.0 


«69 


69 40 


35 11 


26 


3 17 


03.4 


70 


00 00 


36 11 


18 



Thermometer 64°. 
Mean of 13 observations, 36'' 11' 20" 



(;' 
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APPENDIX No. 5— Continued. 



^ 



Stptember 


6, 1846.—. 


Peralta, about 


500 feti mrlA 


of this Ckaroit 


^ 






chapfj 




♦ 






^F 




OBTBBUIVATtOir OF TIME. 






\ 


Time, 


p. m. 


Bonble altitudes or 


a CoroDB 










BorenlM. 










h. 


m. 


S, 


Heg- min 


sec. 


k. 


m. 


t. 


3 


36 


42.3 


87 58 


00 


7 


37 


13.9 


3 


37 


43.6 


87 31 


56 


7 


37 


13.6 


3 


38 


44.0 


87 07 


45 


7 


37 


14.9 


3 


39 


37.1 


86 46 


16 


7 


37 


15.4 


3 


40 


42.6 


86 19 


45 


7 


37 


15.8 


3 


41 


46.0 


85 53 


10 


7 


37 


14.4 


3 


43 


09,0 


85 19 


00 


7 


37 


13.7 


3 


44 


14.3 


84 51 


60 


7 


37 


12.5 


3 


45 


01.2 


84 33 


20 


7 


37 


14.0 


3 


46 


12.8 


34 03 


50 


7 


37 


13.4 


3 


47 


J2.3 


83 39 


40 


7 


37 


13.6 


3 


48 


03,8 


83 18 


50/ 


7 


37 


14.1 



' Tkermometer 60°. 

Mean of 12 observations, Ih. 37m. 14.285. 
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APPENDIX No. 6— Continaed. 
September 6, 18i6. —Peralta. 

DETEHMINATION OF LATITUDE. 



cn 



Time, 


p. m. 


Double altitades of Polaris. 


Latitnde. 


A. m. 


5. 


Deg. 


mtfl 


• 
k sec. 


Deg. 


tntn. sec. 


3 53 


54.0 


69 


54 


30 


34 


50 49 


3 56 


13.5 


69 


56 


30 


34 


50 55 


3 57 


39.0 


69 


57 


10 


34 


50 56 


3 58 


52.8 


69 


58 


40 


' 34 


50 56 


4 00 


03.7 


69 


59 


40 


34 


50 59 


4 01 


09.2 


70 


00 


45 


34 


51 06 


4 02 


16.8 


70 


01 


20 


34 


50 57 


4 11 


29.2 


70 


07 


55 


34 


50 58 


4 12 


37.5 


70 


09 


40 


34 


51 05 


4 13 


30.2 


70 


10 


00 


34 


50. 59 


4 14 


51.0 


70 


10 


50 


34 


50 47 


4 15 


52.5 


70 


11 


55 


34 


50 55 


4 16 


58.1 


70 


13 


00 


34 


51 03 



Thermometer 56°. 
Mean of 13 observations, 34® 50' 57". 
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APPENDIX No. 5— Continned. 
September 6, 1M6.—Ptralta, 

OKTEEMIKATIOK OF TIME. 



> TinLe, p. s. 


Double »tti[dJes nf a PegMJ 


Chronooieter b«l. 




in the anit. 




- 


• 




A. m, s- 


Dcg. mt«, sfc. 


h. m. s. 


4 36 53.8 


91 62 lU 


7 37 16.2 


4 37 44.5 


92 12 10 


7 37 16 . 1 


4 38 31.5 


92 31 00 


7 37 14.3 


4 39 14.0 


92 47 50 


7 37 14.0 


4 40 03.9 


93 07 30 


7 37 13.8 


4 41 16.3 


93 35 30 


7 37 14.9 


4 42 16.5 


93 69 40 


' 7 37 13.5 


4 43 30.8 


91 29 10 


7 37 12.5 


4 44 29.7 


94 51 40 


7 37 13.9 



Chronometer fast by 9 obs. of east star 7 37 14/13 

Chronometer fast by 12 obs. of west stu*-;,., . ..... 14,28 

Mean.. • 7 37 14,20 

^ - • ===== 






[71 



JBeptember 10, 1846.^-^Camp 65, &h tkt Rio diX .Jforle^ about one 
mile south of San Felippe. 



DETERMINATION OF LATITUDE. 



Time, p. m. 


Double altitode* of Polaris. 


Latitode- 


A. m. s. 


Deg. min 


. sec. 


Deg. min, sec. 


3 01 13.1 


70 34 


10 


35 24 47 rej. 


3 02 04.2 


70 36 


10 


35 25 37 


3 02 56.2 


70 36 


50 


35 25 37 


3 03 42.3 


70 37 


30 


35 25 35 


3 04 25.6 


70 37 


30 


35 25 32 


3 05 25.6 


70 38. 


40. 


35 26 33 


3 06 11.1 


70 39 


16 


35 25 ^3 


3 07 35.2 


70 40 


05 


36 25 23 


3 08 48.0 


70 40 


40 . 


36 25 16 



Thermometer 52®. 
Mean of 8 obserrations, 35® 26' "30. 



18 



;- 1 



. 'f 



IHl 



DBT^^¥iH4T}9,iir.. jpr . TIMC 



Tim*, a. m. 


DoQiao alutndet of nm't . 




.-. .. .• 1. ■ .. ■■:> 


. -'=«ppe^^Ijiiib. ■ 


: . •: ".:1 1 


■ - - - 




•- ■■ - 


A. f». t. 


. ! Deg. tnin. sec. 


A. m. s. 


10 6» 1QJ2 • 


67 10 00 


7 33 53";4 


10 63 37.6 


; 6f do 00 


7 39 54.1 


10 '^ 03:0 


6». 50 (id 


7 '53 53.1 . 


10 64-3Q.3 


^: 40 00. 


7- 33 55:8 ' 


10 64:56.8 ' 


66 30 Qd. 
66, 2Q, oa 


7 .33., 5a.'3 : 


10 '66 : 21^.7 - 
10 S6'49-.;0 . 


7 3?:;6i.2 


66 10 00 


; 7 33 53.0 : 


10 •6e;i5;i? 


.66: QQ oa 


7 33 52.7 


10 66 41;f0 ' 
10 67^0g-4 


65 50 (la 


7 331; 52.0 


65 40 00 


7 33 '.53.1 


10 67 30 ., 


66 . 30, 00 


7 33 54.7 ., 


10 6* 01.^ 


66 SO' oa 


7 .33 52.7 


10 b8 '29,=? . 

1 ■■.. •■ '. I 


66, 10 00 


7 33 54:5 



Thcrmometw 74°. 
Mean -of 13 obserTatiops,. Ih. 33/7Kr53..50«. 



.)-: 



jr. 



.1 



Sepiemher Vlj'lSiG.—I^Mtd'Fe. 



.[^7] 




TiflM, p. ■. 



t. 

13.p 
42*6 



42';0 
39,6 



h. m. 
10 09 
A0-:.09, 

lo: 10. 11.0 

0, 10 
OpTll. 
OP, It , 

io' 1^, 09:4 

O; 12 ;38','8 

0, li.TOTVe 

T&«^noi^«ter^72° 



rrn*i]T .'\.."l 



.< ■ 1/ 





I 



S78 

,x.*.J:NDIX No. $-r-Ceoti6HeJ. 

DETEILUIiiATIOH OF LATITDOB. 



'KBiB, p. m. 



'5 02, 37,0 

is .04 14.6 

l.S;, 05 ,29,0 

^6 '08. 06.6 

P6,^,iir 39!i 
■ -^5"'f4' 29.5' 

" ^5 16 00.0 

5 17 29.8 

6 19 06.8 



Dooblo nltitnJrs of b AquArii, 
near the me p^J*" - ^ 



Dfg. ?7it7|. see. 

^6 06 55 

96 08 40 

96 09 -30 

0fi 10 20 

1 1 . 05 

11 ao 

n 20 

U 15 

96 09 55 

96 08 50 

96 07 20 

96 05 10 



Latiluiis. 



Dee 
35 
35 

.3? 

35 
35 
35 
35 
35 
35 
35 
36 



. win. .V r. 

40 34 

40 35 

40 44 

40 46 

40 42 

40 47 

40 44 

40 33 
40 . 51 

40 ^0 

40 SO 

40 55 



Thermometer 60<*. 
Mean of 12 observations, 35° 40' 44". 



)899 

▲FilBliDHE: No? S^UOonKfiikll. 
'detkkmikation or latitude. 



Pn 



' ' . 




• 1' 


.. .:..r: ^ 




.... .. i: 




Tteie/prm. ~ 

• 




-Doable ftlUltiaet of Foterii.' 

1 


- CiiTteC. 





A. 


my s. 


!T 


Deg. piin 


; 0- 




.see. 


5 


26 53.8 


• . 


73 16 


20'--' 


»35 41 


11 


5 


28 -25.8 


.1- 


73 17 


20' i 


*>36 41 


18 


5 


29 "40.0 


ith 


73 18 


,5'k;.. 


'36 41 


18 


6 


30 69.6 


.)>■. 


73 19 


20-^ ^-:v 


'35 41 


26 


6 


32( 11.0 




73 20 


20"-- 


'•'35 4l 


34 


5 


33 :48.0 


vja 


73 21 


io>'-:'i 


^^36 4l 


30 


6 


35 * 31.8 


.!■•; 


73 22 


40^-'' 


' 35 |l 


43 


6 


36 37.8 


<•-' 


73 123 


35.>.!J'i 


''35 4l 


46 


6 


3»>'06.5 


i^: 


73 24 


16 !K^. 


•'*35 ll 


26 


5. 


41 01.0 




73 25 


40 


35 41 


3* _ 








.'•>y.r\ i.J-j.no 


r..ii 


' 


■ 



Thermometer 60®. 
Mean of 9 observations, 35^ 41' 30''. 



By Norlh Star. 


By Soath Stmr. 


Aug. 19 
»« 20 
« 29 

Sept. 17 


Dfg. mtn. sec. 
35 41 13 7 obs. 
35 41 18 9 «* 
35 41 33 9 " 
35 41 30 9 " 


Deg. min. sec. 

Aug. 25 35 40 32 15 obs. 
" 29 35 41 01 11 " 
" 29 35 40 67 14 " 

Sept. 17 36 40 44 12 « 


Mean 


35 41 23.6 


Mean 35 40 48.6 



Mean of north and south 36^ 41' 06", latitude of Santa Fe. 



i^3 



(«0 





1 


ii • II *..; : 


>. 


ViVr/'Trrrrr^M 


-.-r-r 


Timoy a. 


1 


* 




.«ltn'it.?{'»T 


1 . ..'. •! !. 


,-l. 


11'. !i. .;i ; /.? .•; . ;»v • 

• 




_.A. m;.. 


i 
'.. '< «. 




. ~ - -- i)MtF^ - miii- 

■79 20. 




4 46 


06.8 




i:*-^ 


.•.A...46- 


86.0.,, 


'■.** /.. 


79 ,30. 


r/ 


•1 C/:*6 


04.2,.. 


a- 


<■.,- '79 < f. t<i\, .' • 


21 


84.Qi;i; 


\i 


79 H. li6(f-\ : 


Pf 


.♦ <^-:47 - 


02. 0.' 


i'.. ' 


.T 80 ii.iOO.'i. . 


i>v 




f o:;*7 


82.8,. 


♦ • . 


-T j80 c.'Kltt.t. -: 


1? 


^i 


. ^.f;48 


02.0:, 




y' ; 80 o.i-.20_: 


Of 


i^ 


r.::48 


80.6.,; 

00.6 or 




i80 o.JmSO.:. ,j • 


Lt 


li 


/^^49 


'", 


;,. |80 ?(.!k40;: i- 


n* 


[i 


1 c^*9 


80.0 «;j; 


-... 


<T :80 8.:;.5ftK. c 


ii? 


i1 


^ c.r« 


68.0 r.r 


:',' 


■■.: 81 c..(i<;00t-;i: .?. 


•Ki* 


J.f, -yt; ', 


, ''' 


^ » 


.';: !).i<..' ii-.c 



Tbermometef 68^. 



:iO 



'01 \^ 



]/. 





i? flJtJtiH vM 


»- u re 


iH (,C: <:S 

Ml- a: :; 



.,./ v;, 






It 






Chi- 0: 



:{ 



f*'"! i./ii'^"' '.k ibi/iJiJ '. / '.»n V\: 'Ujj'... ill'.. J irti 



APPENBilX' Nb. S^dcJnfiiltf^d. 

t 

Septemhr 21, \Si6:— Santa Ft. 

DETERMIKAtlOK OF TIME. 



t 7^1 



Time, a.m.— Sept. 22. 


1 

IXiuUe aititodesof 


Time,tp. m. 


Chronometer fast. 




sim't npper limb. 




: 




h. m. S. 


Dtg. min. 


1 ■; 

A. »».•■ s. ' 


h. m. 


t. 


4 41 28.5 


76 20 


10 12! 47.0 


7 33 


38.18 


4 40 58.6 


76 10 


10 13' 14.8 


7 33 


37.26 


4 40' 29.2 


76 00 


10 13 46.2 


7 33 


38.39 


4 40 01.0 


75 50 


10 1* 14.3 


7 33 


38.48 


% 39 31.6 


75 40 


10 U 42.9 


7 33 


38.16 


4 39'03.0 

( • 


• 75 30 


10 14 12.6 


7 33 


38.99 


Therraofti: 65. 


• 


Thermtt'itt'. 74*. 







Mean of 1 oWerrtHo'ft^^TAl 33m. 38.24«. 



[[^i 








..:-;. 1 i» '*o-. 


...-r . . . -:a 




Time, a. m. . 


Double akitgdw of mii's upper limb. 

j 


.:•«*' .. 


:<■,■ .. - ' .-. ....:•.. iT 1- 






h. jn». s. 


Dff. mtn. 


^ 


.. . A. . S8 - .. 38^ '. - 


36,-. -,20 




4 §9 03.0 


7I» 30 


.* 


, ,4 v $9 81,6 A 


; . v^' ''S ' .* 40 V. . f 


f^J.JK^l 


j4 : 40, r-OlftO (,f 


■;i'; (.? 76 ::.8S60ii. . ■• 


iv? \- • 


i4 . 40' '2^:8 <> ' 


...: ;k 76 ;. >i.00'M 


<:r'.;:^ 


. 4 r 40 hsa-.e - 


m or 76 £.( -lOui. J 


8r.^^ 


■ .4 • ix- ,28!.5 •..;i 


(.•:■■ a- 1«| ^;.-.fiOOu i 


m .if; 


. :.4 .- 4l:.!;.-.69|.P -.n 


••: ..T 76 fl.ifSOL'f-; r 


(>C.?. 


■rH '■■ 4^.Si27.>^ •:' 


■.;; r.i 78 o.£..40<'i: ; 




4 42 57.0 ; 


76 50 




Lost by»jh>'»rf/l. . : i'lP i 


7l[ .^9 Oft r, MI. J.!] 









.1.5. Hf ..•.r..':TiJW',«MWft»»I^W. r lo n«-»K 
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APPENDIX Ntf. 5~C«ntiitued. 
Suptemier 23, 18A6.-^8ahia Ft. 

DETERMINATION OF TIME. 



H] 



,.v, 



Time, 


p.m. 


Doable altitadee of < Andro- 
meda ip the oast. 




h. m. 


s. 


Deg. min. sec. 


. -. . 

A. m. t. 


6 03 


21.8 


119 03 15 


7 33 35.7 


5 04 


29.0 


119 30 ,36 


7 .33 a5.6 


6 05 


29.0 


119 54 40 


7 , 33 .86.3 


5 06 . 


36.8 


120 22 ,45 


7 33:34 ,« 


5 , 07- 


27.0 


120' 42 : 10 


7 33 37 <« 


5, 08 


10.8 


121. 04-,/05 


7.33 36.iO 


5 OSt 


11.0 


121 22 )10 


7 33 42j6rej. 


6 <: 09 


64.1 


.J'21 41 ,25 


7 ;83 ;:38.!S 


■6r. 10, 


36.3 i 


121;.68m65 


7>33-37j8 


5 11 


36.6 


122 23 50 ' 


7 33 36.0 



l?iiermometef '62^. 



^-..z-j'.z-z^- ^__ _.. _: 1, 


- -=^="-'-^ "-^= =^' -- --^-■— ■•-- 


^.-.^ .-..-^.- , _.-.=^.--. . =:- -r. =.^ 


Tim«^, p. m. 


■Double ^t/twlfli.pf «,j,yras 
iQ the west. 


Chronometer fML 


-■■ -- . H 





— - - - • • - — - 


5'J4'47.5 


litg. tofH. tec. 

101 fir? po ' 


a. m.. ,.f. .. 
7 33 >7.i» 


j5 ;il5":i4.D 


1^0 13 m 


T 33 33.4 rej. 


ft;. 16; §2 .8 i 


100 tB 20 1 


7 33 36.5 


t P'^ F-s ' 


lOO 07 30 1 


7 33 34 .'9 


j5-^;i8';o.5 


99 48 20 1 


. 7 ,33 34 .d 


'5 '19 '.61 .8 

6;i9'.'6i.D ' 

'6*' 20 ''52.8 


• 99 ii7 55 ' 


7 33 32.8rej. 


99 10 06 


7 33 35.4 


88 '46 20 


7 '33 35.0 


5 21 49.6 


98 26 20 

■ •Hli ii'.iiuumi iiiT 


7 33 36.1 



Thermometer 62^. 



CCliintbn4ittetrr fast by. 9 olMi.tef ^ast stan. u<. 4.(U.^J 
St^ltdDDcMeter fast.lxjc.7. obs^.^f wes6<ttaffg;;««'.vr<jw.^ V> ^'^ ">;^^1 



i4. m. #. ' 



".01. 00 



Mew 7..33.iit«lte 



rni 



APPENDIX TX6. 5-^Diifiob^d. 



September 30, 1846. — Camp 63, s^ven miU$. bfHto Isolett^ west bank 

Ri 



lio del Jforte, 



? '. 



DETERHINATIOV OF LOKOITUDB. 



mi 1- iMni, u ■ r 

Time, p. m. 


,. .■>!. ■■ ■•- .1. V";! ■'■•; 1(1 > 

Dittance or'Antims rroa '; 
moon's western limb. 


'I.<i,'.n.-! — 

. Longitude. 






■ 


W. ' i 




. ..'♦ 


•*. 'm ' ». 


Deg. min- ttc. 


'■'•A.- t». r. 


« 04: SO .is 


. €7 11' 30 


' 7 08 40.9 


•8 06-18.6 


67 12 16 


"7 09' 06.1 . 


»8»ilf'>06.'6 i 


' '67 13" 20 


7 06 iH.4 


•a !14 ' {|3.6 


= =67 14'" ao 


' 7 07 44.3 


'8 'Jie-U.S 


'"67: 14 ''•60 


7 07 25.4 


I » 18' '^.S 


67 '15 -40 


7 07 "53.7 


-3 '-^'40 08.6 


67 16-^0 i] 


7 08'^'37;8 


•■3.Vi21l'i8.'6 


67 17-'()5 


i 7 •08'U7";2 


(j.i'»: »:.; : 


'■ ;:;..; ' 


I'i."" U 



.»\. 



Tlfertuofneter 48?. 



Time, p. m. 


Distaooe or a Pegaij froqi 
moon's western limti. ' 


Longitnda. 


' A. m. ».. 


De/f. min. sep^. 


A. m. 1. 


3 36 ,107.6 


\ te 66 Id 


7 04 V56;S{ 


.^;;38:a9.2 


38 55 00 

38 54 h •• 


;T • 06 .'44.7 
1 y P^P-^ 


> ,^3 32,0 


.38 53 ,20 : 


7:'04-b2.^ 


S''44.i7,fe 


38 52 ,30 

38 50 J&5 . : 


7. D6 aO 


!3.49':Si.!b • 


7 ,te .Sl.3 


3--50;.53.b 
3'53.'X)4.b 

. i •. I- ^ 


38 50 25 


,7;o6.;iD6.,B 


■P 1-49 40 


,7 ,.04 .60 .,0 


'-r^ Uv i r- 


'■■ ■■■ '■■■ =»= 


■•..■: !• . 



Thermometer 48°. 



A. 

f AiMlgilKLde by 8. obflervatioat of Ant•re»^; ;l.-. *.;k "7 
l^AKgituHe by S.obsex.vAtions'of a Pitfati- j .>'. ;'>J.;t4t > 



08 071. 10 



8<MUn.£i...4 .;»<r 7 06 40.76 



2K»- ' 



APPENDIX No. 5— Continued. 
September 30, 1846— Camp 62. 

DETEBHINATIOS OF TIME. 



l^l\ 



Time, 


p. m. 


Double altitudes of a Aadro- 


Cbrouomc'.ei: fast. 






medie in the cast. 






A." m. 


S. 


J)eg. min. ie:. 


•A. 


m. s. 


4 06 


17.5 


idS 51 05 


7 


36 24.0 : 


4 07 


04.8 


106 10 45 


7 


36 23.5 


4 07 


54.0 


106 31 35 


.7 


36 22.0 


4 08 


47.6 


106 54 05 


7 


36 20.8 ■ 


4 09 


30.0 


107 10 30 


7 


36 23.4 


4 10 


23,8 


107 33 05 


7 


36 21.;? 


4 11 


21.9 


107 56 25 


7^ 


36 26.6 



Thermometer 48^. 



Time, 


p. m. 


Double akitadcs of a Lyrac 


Chronometer Tast. 






in the west. 






1 " 


h. m. 


S. 


Deg. 


min. s c. 


k 


m. 


s. 


4 25 


41.8 


109 


bo 15 


7 


36 


26.7 


4 26 


44.0 


109 


31 26 


7 


36 


25.2 


4 27 


28.8 


109 


13 60 


7 


36 


24.7 


4 28 


12.0 


108 


57 00 


7 


36 


24.5 


4 28 


55.8 


108 


40 10 


7 


36 


22.9 


4 29 


45.0 


108 


20 60 


7 


36 


24.2 


4 30 


39.0 


107 


59 66 


7 


36 


23.4 



Thermometer 48*. 



Chronometer fast by 7 obserTations of east star . .. 
Chronometer fast bj 7 obserrations of west star. .. 



A. 

7 



m. $. 

36 S2.66 
24.37 



If can. 



7 36 23.62 



[?3. 
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APPENDIX No. 5— Cdatinb'eif: 
September 30, 1846.— Camp 6S. 

DETEBMIRATIOir OF LATITVDS. 



Ttae, p. m. 


DodUo altitndct of Polari*. 


Latitoda. " 


A. m. t. 


Deg.min 


sec. 


. Deg. min. ttc 


4 35 38.0 


71 29 


60 


34 48 28 


4 42 11.0 


71 34 


00 


34 48 34 


4 43 09.0 


71. 34 


40 


34 48 36 


4 44 10.0 - 


71 35 


20 


34 48 37 


4 44 46.0 


71 35 


40 


34 48 34 


4 46 18.5 


71 36 


05 


34 48 36 


4 46 16.8 


71 36 


35 


34 48 .34 


4 47 21.5 


71 36 


55 

_S 


34 48 24 



Thermometer 48^. 
Mean of 8 observations, 34^ 48' 33''. 



( .- : •»). 



.:. ■...•.;; 1 



c»?. 



ro.K^ :)f; T 



■ Oil. i . . . :- .»<» i i\} .r ' , •\ ; I. ■ ' . -1 ,1' '; 
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APPBNDllNo. 6— rbntfnjerf.' 



[[71-1 



Or/ofrrr 4, 1846.— Cfltnp 65, ipest bank Rid ^el Jforte; ahbut \:%po 
miles below Linitans. 



LUNAR DISTANCE. 



Time, 


p. m. 


FoiD»lIi«al and moon'i 


Doable altiiiulcs of moon'i 






western limb. 


lower liinli. 


A. m. 


i. 


Deff. 


1 
min. sec. 


Deg. min. sec: 


4 04 


09.8 


47 


18 50 


66 37 10 


4 Ob 


01.8 


47 


16 50 


67 20 40 


4 07 


09.2 


47 


16 35 


67 46 20 


4 08 


63 8 


47 


17 10 


C8 27 00 


4 11 


67 .'6 


47 


18 45 


69 38 40 


4 13 


40.0 


47 


19 10 


70 18 50 


4 15 


32.0 


47 


20 05 


71- 01 30 


4 17 


08.0 


47 


20 35 


71 38 30 



Time, 


p. m. 


h. m. 


*. 


4 28 


50.5 


4 31 


05.0 


4 32 


46.0 


4 34 


43.0 


4 36 


58.0 


4 38 


35.0 


4 40 


27.0 


4 41 


41.5 


4 43 


13.0 



Aldcbaran and moon's 


Donble altiludcs uC riu/on's 


western limb. 


lower limb. 


Deg. 


min. sec. 


Deg. 


■tnin. sec. 


51 


69 05 


76 


09 40 


51 


68 40 


76 


58 40 


51 


67 46 


77 


36 10 


51 


66 30 


78 


19 50 


51 


56 10 


79 


10 30 


51 


65 35 


79 


47 60 


61 


64 55 


80 


38 60 


51 


54 10 


80 


57 00 


61 


53 40 


81 


31 30 



Thermometer 60^ 



l(i'3] 



SSoo* 

APPENDIX 1^0. ^Qp^iit|^i^ ^ 
• '■■■ 



OctffUr Ay 184^.— Caoifi 66, wegt^^ank of th§^R%0i4^i JfprHi, 

k \- ■ * ■ . 

DETERMIMATIOH OF' lItITUDE. • 



Time, 


p.m. 


Drabto altitiidM of Potarit. 


tttltnde. 


h. m. 


*. 


Deg. 


tnin. 


tec. 


Deg. tnin. 


sec. 


2 22 


60:5 


69 


42 


60 . 


34 07 


an 


2 24 


00.0, 


68 


44 


OQ 


34 07 


34 


2 24 


60.0 


68 


44 


66 


34, 07 


42 


2 26 


07.8 


68 


46 


66 


34 07 


40 


2 27 


14.2 


68 


46 


50 


34 07 


42 


2 28 


16.2 


68 


47 


46 


34 07 


46: 


2 28 


68.0 


68 


48 


20 


34 07 


46 


2 30 


09.8 


68 


49 


10 


34 07 


47 


2 30 


68.7 • 


68 


49 


60 


34 07 


.44 


2 31 


36.6 


68 


60 


10 


34 07 


39 


2 32 


19.8 


68 


60 


36 


34 07 


34 


2 33 


09.0 


68 


61 


10 


84 07 


32 



Thermomeier 64^. 
Mean of 12 observations, 34*'07'.59\ 



.»•'>•. i . . ] 



• 2«9',' [7] 

APPENDIX No. fle~Conttno^d. 
October 4, 1846.— Camp 65, west bank of the Rio del Korte. 

DET£KUINATION OF TIME. 



Time, p. m. 



A. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



m. 
01 
02 
03 
03 
04 
07 
08 
09 
09 
10 



s. 
27.9 
21.8 
01.2 
54.0 
42.5 
23.0 
23.0 
10.5 
45.8 
31.5 



Dooble altitades of a Andro- 


Ckronoraeter fut. 


meda 


iQ the east. 








Btg 


min. sec. 


A. 


m. 


s. 


85 


21 25 


7 


36 


51.0 


85 


43 50 


7 


36 


49.7 


85 


58 30 


7 


36 


53.8 rej. 


86 


21 15 , 


7 


36 


51.1 


86 


41 25 


7 


36 


50.5 


87 


45 45 


7 


36 


50:2 


88 


12 05 


7 


36 


50.1 


88 


31 50 


7 


36 


49.6 . 


8S 


46 20 


7 


36 


49.6 


89 


04 50 


7 


36 


50.1 



Thermometer 62^ 



Time, 


p. m. 


Doable altitades of a Lyree 


Chronometer fast. 






in the west. 








A. 7n. 


s. 


Deg. min. sec. 
118 58 50 


A. 


m. 


s. 


3 46 


00.0 


7 


36 


52.2 


3 46 


58.8 


118 35 35 


7 


36 


51.3 


3 47 


59.0 


118 12 50 


7 


36 


53,5 


3 48 


57.5 


117 49 50 


7 


36 


53.1 


3 49 


43.8 


117 32 25 


7 


36 


54.7 


3 50 


31.7 


117 12 30 


7 


36 


51.7 


3 51 


14.8 


116 56 25 


7 


36 


53.6 


3 52 


09.8 


116 34 45 


7 




36 


53.1 



Thermometer 62®. 



Ckronometer fast bj 9 observations of east star 
<< " 8 '' west star 

Mean 



A. 


m. s. 


7 


36 50.20 




52.90 



7 36 51.66 



19 



rn 



Oc<oftkr A, tdid.^-Comp 66, near S*e9tro. 



Time, p. m. 



Double altknde* of a ABdromete. 



A. 

3 
3 
3 
3 
3 
3 
3 



m. 
36 
38 
38 
3d 
40 
41 
43 



«. 
66. S 
16.8 
58.7 
47.6 
46.8 
30.0 
05.6 



Ji'g- 


min. 


sec 


101 


87 


80 


102 


10 


10 


102 


28 


25 


102 


38 


25 


103 


13 


10 


103 


31 


05 


103 


46 


50 





Tlma,p. 


m. 


DoaUe altitadM of a Lyra in tb« west 


h. 


m. 


s. 


Dtg. 


min. 


tec. 


3 


46 


28.0 


117 


10 


35 


3 


47 


29.7 


116 


47 


00 


3 


48 


22.0 


116 


26 


05 


3 


49 


19.5 


116 


04 


00 


3 


50 


12.8 


115 


43 


35 


3 


51 


10.1 


115 


22 


10 


3 


51 


68.5 , 


115 


02 


40 



Thermometer 58^. 
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APPENDIX No. 6— Continnta. 
October 7, 1846.— Camp 68, tottt bank ofihe Rio del J^otte 

OSTBKHINATIOK OF TIXC. 



cn 



Time, 


p. m. 


Doable eliilades of a Andro. 


Cbronomater Cut. 






medaB in the eMt. 








h. m. 


s. 


Deg. min. sec. 


A. 


m. 


• 

t. 


4 38 


30.5 


130 21 65 


7 


37 


02.3 


4 39 


38.2 


130 50 06 


7 


37 


02.2 


4 40 


37.8 


131 14 15 


7 


37 


03.6 


4 41 


30.5 


131 36 30 


7 


37 


02.7 


4 42 


27.0 


132 00 20 


7 


37 


01.8 


4 43 


11.5 


132 19 10 


7 


37 


01.3 


4 43 


55.7 


132 37 05 


7 


37 


01.9 



Thermometer 62^. 



Time, 


p.m. 


Doable altitudes ot a hjtm 


ChroDomAer fut. 






io the west. 








h. m. 


t. 


Deg. min 


. sec. 


A. 


m. 


s. 


4 47 


29.0 


90 21 


10 


7 


37 


06.4 


4 48 


06.0 


90 06 


40 


7 


37 


05.6 


4 49 


02.0 


89 45 


25 


7 


37 


06.0 


4 49 


51.8 


89 26 


05 


7 


37 


m^ 


4 50 


38.7 


89 08 


50 


7 


37 


07.2 


4 51 


37.8 


88 45 


50 


7 


37 


06.2 


4 52 


31.4 


88 24 


65 


7 


37 


05.2 


4 53 


20.0 


88 06 


00 


7 


34 


04.2 


4 54 


06.0 


87 49 


00 


7 


37 


06.8 



Thermometer 62®. 

A. 171. S, 

Chronometerjfast by 7 obs. of east star 7 37 02. 2« 

Chronometer fast by 9 obs. of west star 06.79 

Mean 7 37 04.02 



C-7] 2S2 

APPENDIX Nd. 6— Contimieff. 
October 7, 1846.— Cbmp 68, totst hank of tlU Rio del Jfartt. 
DETEamvATioir of latitude. 



Time, p. I&. 

« 


Doable tltitiides of PoUria. 

• 


Latitude. 


h. m. i. 


Deg. 


mtn. ttc. 


fi^g- 


mtn. 


sec. 


5 20 51.2 


69 


53, 46 


33 


41 


04r«fj. 


6 22 12.8 


69 


54i45 

55|;;io 


33 


41 


16 


5 23 18.0 


69 


33 


41 


16 


5 23 46.0 


69 


65 30 


33 


41 


20 


5 24 37.0 


69 


55 50 


33 


^1 


20 


6 26 26.0 


69 


56 10 


33 


41 


18 


5 26 03.5 


69 


56 35 


33 


41 


22 


5 26 45.0 


69 


56 50 


33 


41 


21 


5 27 24.0 


69 


57 05 


33 


41 


20 


5 28 09.5 


69 


57 20 


33 


41 


18 

4 



Me»n of 9 obserrvtions, 33° 41' 19" 



[7] 



APPENDIX No. 6— OoBtinued. 
Oct»b€r 10, 184fi.— Camp 70. 

DBTEKMIHATIOM OV LATITUDE. 



Time, 


p. m. 


« 

Doable altitmlM of b AqqDa 


Utitafe. 


• 


• 




near the meridian. 








A. m. 


i. 


Deg. 


min. 


sec. 


Deg. 


min 


. tte. 


3 34 


46.0 


100 


46 


60 


35 


19 


19 


8 36 


56.5 


100 


48 


00 


33 


19 


45 


3 37 


15.5 


100 


49 


65 


83 


19 


36 


3 38 


38.2 


100 


61 


10 


93 


19 


41 


3 39 


49.0 


100 


51 


30 


83 


19 


60 


3 40 


57.5 


100 


53 


10 


' 33 


19 


^ . 


3 41 


67.5 


100 


64 


10 


38 


.19 


10 


3 43 


12.8 


100 


54 


35 


38 


19 


06 ' 


3 45 


12.5 


100 


53 


60 


88 


19 


24 


3 46 


16.0 


100 


53 


05 


38 


19 


8S 


3 *7 


02.0 


100 


62 


20 


33 


19 


47 


3 47 


61.2 


100 


51 


50 


. 33 


;l? 


4& . 


3 48 


68.8 


100 


51 


10 


33 


IP 


41 


3 50 


19.0 


100 


49 


40 


38 


19 


4& 


3 51 


56.2 


100 


47 


40 


33 


.19 


46 


3 52 


54.6 


100 


46 


20 


83 


19 


42 


3 54 


32.8 


100 


42 


40 


33 


19 


68 



Thermometer 48<* 
MesB of 17 obsertations, 38<^ 19^ 38". 



f?] 



ioPPfiMDIX N«. 5~C«atili««I. 
Odthtr 10, lSi6.'i-Cmmf 70. 

. •■TBBaUHATIOll or LATITOOS. 



nM,>B. 




LatiUidBK 


w» 


m. <. 


Leg. 


min. tec. 


• 
Deg. 


• 

mti». tec. 




08 80:2 


68 


36 86 


83 


90 16 


'•4 


08 ^r.o 


68 


37 60 


38 


90 29 




06 11.2 


68 


38 05 


33 


90 11 




06 M.6 


68 


38 60 


83 


90 19 




06 ^.0 


68 


39 66 


83 


90 37 




an di.3 


68 


40 10 


38 


M SO 


4 


OB 10.2 


68 


40 40 


33 


20 M 




«0 ».6 


68 


41 10 


83 


20 98 




«0 4d.6 


68 


41 25 


38 


90 96 


t ^ 


^d m.o . 


68 


41 60 


38 


90 84 


1 *^ 


11 tt.6 


68 


42 30 


88 


90 91 


' 4 


life OB. 6 


68 


43 10 


83 


SO 36 




18 03.0 


68 


43 00 


83 


20 14 


' A 


14 06.0 


68 


44 00 


83 


90 95 




14 45.8 


68 


44 20 


33 


20 94 




15 20.8 


68 


44 35 


33 


20 21 




15 66.8 


68 


44 50 


83 


90 19 



Latitude of Camp. 

Deg. min. sec. 

Latitude, bj 17 obsertations of h Aquarii 33 19 38 

Latitude, by 17 jobtcrratiQBa of Polaris <,;.«, «..»«• 33 20 25 

Mean 33 20 02 



m 



October 10, 1846.— GSaMj» 70, tititidt «^ tkt Rio dtl Jforte. 

9BT>B«IISA<riOJf VBi TIMS. 





■ . 4 . 






1 1 1 


Timei p. m. 


DooUe altitudea of nn't 


ChroDometer tut. 




appff 


limb. 




• 


h^ m. s. 


ntg. 


nun. - - .- 




#,---. 


5 01 7.5 


76 


30 


7 37 


42.5 


6 Ql 39.2 


.> 75 


40 


7 37 


41. 9i^ 


5 ^ 12.8 


76 


50 


7 87 


42.6^ 


5 e2 45.0 


76 


00,. ;; 


7 af7 


<i5.a 


6 03 18.0 


76 


1Q»! K- 


7 ap 


4S.a 


5 03 61.8 


76 


20. 


7 af7 


42.% 


5 04 23.6 


76 


30k; 


7 ap 


42. 6| 


. 5 04 66.9 


76 


4» 


7 87 


».% 


.35 05 30,5 . ; 


.. 76 


50) . 


7 87 


l42.2( 


6 06 03;0 : 

1 


77 


00' - 


7 37 

i 


Al.St . 








"■"""- '0 





• , _ 



Meian of 10 observations, Ih. 37ii|. 42.1^,. 



./.i , ;:' 



J.*w:rif /... 



/.••. 'A^'^ X r.i 



•;■;*» ./ •. 






vm 



,iu.,y. \^h iia aatM^ao^ie^ T \ tM tf i btsi ,o[ ^tM-iO 



Equal altitudes of tun. 



Ti««, B. n,-4et. 11. 


Doable alticude« or 


Tun< 


,p.iB.->-Oat. 10. 


Chronometer tut. 






stm's npper limb. 












4. m. 


«. 


Deg. min. 


A. 


»».• ' t. 


h. 


m. 


#. 


4 61 


49.3 


74 00 


9 


52 44.5 


7 


37 


37.67 


4 6n 


18.2 


73 60 


9 


53 16.0 ; 


7 


37 


38.07 


4 56 


45.0 


73 40 


9 


53 49.0 


7 


37 


38.16 


4 56 


12.5 


73 30 


9 


54 BO. 8 


7 


37 


38. oa 


4 66 


41.5 


73 20 


9 


54 fel.O 


7 


37 


37.79 


4 56 


09.2 


73 10 


9 


55 25.5 


7 


37 


38.07 


4 54 


37,3 


73 00 


9 


55 56.0 


7 


37 


38.56 


. 4 64 


04.7 


72 60 


9 


66 26.3 


7 


37 


37.59 


4 53 


33,6 


72 40 


9 


66 59.0 


1 


37 


38.50 


4 53 


01.0 


72 30 


9 


57 30.0 


7 


37 


37.90 


4 62 


28.8 


72 . 2(? 


9 


68 01.2 


7 


37 


37.63 


4 61 


26.3 


72 00 


9 


59 04.6 


7 


37 


37.87 


J 


Mean 


of 12 obterT»ti< 


>B8, 7A. 37m. 37.1 


99i. 







DXTBKMIirATIOir QW IITDBX XKKOK. 



On the are 
Off the arc . 



m. t. 

31 3» 
SI 6a 



Index error sm lO^^ 



67 

or 

16 

oo 

79 
07 
55 

>0 

so 

S3 



'V 
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liPFENDIX No. 5— Continued. 
Oetoher 11, 1846.— Camp 70. 

DCTEmMINATION OF TIME. 

Equal altiiudes of the sun. 



Time, a. m. 


Doable altitndef of 


Time, p. m. 


Chronometer f 




son's upper limb. 








h. m. i. 


Deg. 


mtn. 


A. 


Wi. s 


A. in. i< 


4 51 S6.3 


72 


00 


9 


66 64.5 


7 37 36.( 


4, 61 67.0 


. 72 


10 


9 


66 21.7 


7 37 35. ( 


4 58 28.8 


72 


20 


9 


66 60.3 


7 37 35.S 


4 59 01. Q 


72 


30 


9 


66 19.0 


7 37 35.'; 


4 63 ^.5 


. 72 


40 


9 


64 46.0 


7 37 36.4 


4 64 Q4.7 


72 


50 


9 


64 18.8 


7 37 37.4 


4 6* ;»7.3 


73 


00 


9 


53 43.0 


7 .37 35.J 


4 66 ■ 09.2 


73 


10 


9 


53 09.0 


7 37 34. i 


4 65 41.6 


73 


20 


9 


62 38.6 


7 37 35.'; 


4 66 12.5 


73 


30 


9 


62 06.8 


7 37 34.? 


4 56 45.0 


73 


40 








4 67 18.2 


73 


50 








4 57 49.3 


74 


00 








Ther. 60°. 






Tber. 80 . 





Mean of 9 ob^eryationsi .7A. 37m. 65..36i. 



' I 






*. .« 



.It i] 
. ■ I 



. • t « • « < 



t"*! 
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APPENDIX No. 5rr-Co]^vfid. 
OeMer 12, 18i6.rrCiHfip 70. 

DETBBMINATION OF TIME. 



Time p. nor. 




Cbroiiometec fate 




medM in the «Mt. 




h* m. t: 


' Deg. min. $ec. 


1 
h. m. «. 


3 07 66.0 


100 34 25 


7 87 89.1 


3 09 03.8 


101 01 60 


7 37 32.1 rej. 


3 10 07.6 , 


101 30 10 


7 37 27 .« 


8 11 07.8 


> 101 66 40 


7 37 27.0 


3 12 08.S 


102 19 25 


7' 37 30.4 rej. 


8 13- 31.2 


102 55 30 


7.3t 26.9 


3 14 29.8 


103 20 10 


7 3T 26.4 


3 16 43.8 


103 50 06 


7 37 -Jie.t 


3 16 40.6 


104 14 00 


' 7 37 :28.9 


8 17 S7.S 

' , I- . .. 


104 33 10 


7 37 ife.d 

'.:.<■:> 



TbermotneUr 42^. 









• 




I 


- 


Time, p. m. 


Dooble altitade* of a LyrtB 


Chronometer fait. 






in the west. 


1 






h. 


m. s. 


Deg. 
. "5 


1 
min. tec. 


A. 


m. 


s 


3 


21 45.0 


52 10 


7 


37 


31.9 


3 


22 26.8 


116 


35 40 


7 


37 


31.5 


3 


23 06.0 


115 


20 30 


7 


37 


31.9 


3 


23 49.8 


115 


03 20 


7 


37 


31.7 • 


3 


24 40.2 


114 


43 30 


7 


37 


31.3 


3 


26 27.8 


114 


24 50 


7 


37 


31.2 


3 


26 16.8 


114 


06 10 


7 


37 


32.6 


3 


27 02.0 


113 


48 20 


7 


37 


31.9 


3 


28 05.5 


113 


22 50 


7 


37 


30.2 



Thermometer 42^ 

A* Hie S» 

Chronometer fast by 8 obs. of east star 7 37 27.88 

Chronometer fast by 9 obs. of west star 7 37 31 .67 

Mean ; 7 37 29.72 



APPENDIX No. 6— Cpntinaed. 
Oetohtr 30, 1846.— Cantp 10. 



[»1 







Time, p. 


m. 


Doable aiatodM of « Ljni i> tiN WML 




A. 


m. 


*. 


Deg. 


mtn. tee. 




3 


46 


40.8 


104 


32 30 




8 


47 


47.3 


104 


07 30 




3 


48 


49.0 


103 


48 40 




3 


40 


61.2 


103 


20 80 




3 


50 


36.6 


103 


01 60 




3 


61 


40.6 


102 


37 ICf 



Thermometer 42P. 



[7T] 



aoo 

APPENDIX No. S-^-CoBtintied. 



October 13, 1846.— Camp 71, tout tide ofiht Rio del /forte. 



\ 


Ttaie.p. 


- 


Doable dtftirfM of • 


Andromad*. 


k. 


m. 


■ f. 


Deg. 


intn. 


««c. 


3 


arr 


W.l 


Ill 


• 46 


00 


8 


39 


W.6 


116 


S3 


10 


8 


• 40 


14'. 


116 


46 


45 


8 


41 


17.3 • 


116 


12 


80 


.'3 


42 


08.0 


116 


d4 


16 


■-^8 


1^ 


M.8 


116 


^ 


"40 



Thermometer 4^^ 
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APPENDIX No. 5— Continued. 



[7] 



October 15, 1846. — Cemp 73, on a small streams-first camp after 
leaving the Del Korte, 



DETERMINATION OF TIME. 



Time, p.m. 


Doabl* altitades of a Aodro- 
medte in the east. 


Chronometer fast. 


h. m. , s. 


De/f. min. see. 


A. m. .9. 


3 57 13.2 


108 39 15 


• 8 19' 06.7 


3 58 20.8 


109 08 16 


8 19 05.2 


3 59 04.2 


109 27 10 


8 19 03.6 rej. 


3 69 45.7 


109 44 00 


8 19 05.0 


4 00 32.5 


110 03 30 


8 19 05.4 


4 01 20.7 


110 23 05 


8 19 07.8 


4 01 58.5 


110 38 40 


8 19 07.7 



.Time, 


p. m. 


Double ahitades of a Lyree 
in the west. 

• 


Chronometer Tast. 


h. m. 


S. 


Deg. min. sec. 


De/f . min. sec. 


4 22 


34.5 


103 28 35 


8 19 10.6 


4 23 


35.0 


103 04 40 


8 19 09.6 


4 24 


41.2 


102 38 40 


8 19 08.9 


4 25 


24.5 


102 22 20 


8 19 10.2 


4 26 


19.5 


102 01 20 


8 19 11.2 


4 26 


57.1 


101 47 06 


8 19 12.1 


4 27 


47.6 


101 27 45 


8 19 12.3 

—^ — f — — ■ — 



Thermometer 66^. 



Chronometer fast by 6 obserrationt of east star 
" " 7 " wesl star 



A. 
8 
8 



m. 
19 
19 



s. 
06.30 
10.70- 



Mean 8 19 08.50 



[7] 
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APPENDIX No. 6— Contintied. 
Oetcher 16, 1846.— Citnip 73. 

DETBKMIHATION OF LATITUDE. 



Itae, p. m. 


DonMe •Ititodei of FttUria. 


Latitat. 


n» 


m. t. 


Deg. mtn 


.see. 


Deg 


'. mtn. sec. 




07 S1.8 


67 34 


40 


32 


64 


37rej. 




08 06.2 


67 36 


40 


32 


64 


63 


t 4 


08 67.6 


67 36 


20 


32 


54 


66 




09 33.6 


67 .% 


60 


32 


64 


69 




10 30.0 


67 37 


46 


32 


66 


08 




11 26.8 


67 38 


10 


32 


66 


04 




12 26.6 < 


67 39 


16 


32 


66 


16 




13 60.0 


67 39 


66 


32 


66 


10 




14 30.0 


67 40 


10 


32 


66 


04 



Metn of 8 observations, 32^ 65' 04". 
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APPENDIX No. 6— CoDtinaed. 
October 17, 1846 —Comp 76. 

OETKRMIRATIOM OF TIMK. 



[7] 





rime, 


p. m. 


Doable altitudes of a Andro- 


Cbrooometer faat. 








meds m the east. 






A. 


m. 


S. 


Deg, min. see. 


A. f». 


t. 


3 


35 


11.8 


99 49 50 


8 25 


6319 


3 


36 


11.8 


100 14 55 


8 25 


64.0 


3 


36 


58.0 


100 35 10 


8 26 


61.8 


3 


37 


49.5 


100 66 10 


8 26 


53.2 


3 


38 


38.5 


101 16 40 


8 26 


63.4 


3 


39 


30.0 


101 38 15 


8 25 


63.3 


3 


40 


13.5 


101 55 50 


8 25 


64.9 



Thermometer 38". 



Time, p. m. 



h. m. 
3 45 



3 
3 
3 
3 
3 
3 



46 
47 
47 
48 
49 
51 



10.2 
16.2 
06.8 
56.2 
56,2 
47.8 
16.0 



Doable altitades of a Lyra: 
in the west. 



Deg. min. sec. 

117 29 56 

117 03 30 

116 43 50 

116 24 20 

116 00 26 

116 40 26 

115 06 25 



Cbronomelrt* fust. 



A. m. 
8 25 



8 
8 
8 
8 
8 
8 



25 
25 
25 
26 
25 
26 



s. 
57.8 
55.3 
66.6 
46.2 
54.9 
65.4 
56.8 



JhroBometer faat by 7 observations oT east star.... 
/bronometer fast by 7 observations of west vtar . . . . 



k. 
8 

8 



m. 
36 
25 



s. 

63.60 

66.14 



Mean 8 26 64.82 



7] 
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APPENDIX No. 6— Continued. 
October 17, 1846.— Camp 75. 

DETEBMIMATION OF LATITUDE. 



Time, 
t 


t>. m. 


Doable altitudes of b Aquarii 
near the meridian. 


Latitude. 




h. m. 


S. 


Deg. 


tnin. 


sec. 


■ 

Deg. tnin 


. sec. 


.3 67 


57.0 


i(te 


04 


40 


32 42 


18 


3 59 


04.0 


102 


05 


50 


32 42 


08 


4 00 


13.0 


102 


07 


00 


32 42 


03 


4 01 


40.0 


102 


07 


50 


1 32 42 


05 


4 02 


54.4 


102 


08 


30 


32 41 


59 


4 03 


56.0 


102 


08 


05 


32 42 


18 


4 05 


00.0 


102 


08 


10 


32 42 


16 


4 06 


16.5 


102 


07 


55 


32 42 


15 


4 07 


22.0 


102 


07 


40 


32 42 


10 


4 08 


17.0 


102 


07 


25 


32 .42 


02 


4 09 


33.0 


102 


06 


35 


32 41 


58 


4 10 


46.5 


102 


04 


50 


32 42 


15 


4 11 


44.0 


102 


03 


25 


32 42 


22 



Thermometer 38°. 



Time, 


p. m. 


Double altitudes of Polariv. 


Lat 


itudc. 




A. m. 


S. 


Deg. 


min. sec. 


Deg. 


min. 


sec. 


4 16 


53.8 


67 


16 30 


32 


42 


09 


4 18 


04.0 


67 


16 50 


32 


41 


58 


4 18 


47.2 


67 


17 50 


32 


42 


15 


4 19 


45.0 


67 


18 30 


32 


42 


17 


4 20 


57.8 


67 


18 50 


32 


42 


03 


4 21 


50.0 


67 


19 25 


32 


42 


05 


4 22 


36.0 


67 


20 20 


32 


42 


18 


4 23 


10.5 


67 


20 40 


32 


42 


.17 


4 23 


42.0 


67 


21 15 


32 


42 


26 



Thermometer 38*. 

. . Latitude of camp. 

Deg. min. sec. 

Latitude by 13 obserrationi of 6 Aquaiii 32 42 10 

" 9 " Polaris 32 42 12 

Mean 32 42 11 
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APPENDIX No. 5— Continued. 
October 19, 1846.— Camp 77. 

DETERMINATION OP TIME. 



[71 





Time, 


p. m. 


Doable altitades of a Lyra 


Cbroaomcter fast. 








in the 'West. 






A. 


m. 


s. 


Deg. min. sec. 


h. m. 


s. 


5 


lo- 


51.3 


82 39 10 


8 28 


01.6 


5 


ll 


42.0 


81 50 00 


8 28 


02.0 


5 


12 


29.9 


81 32 10 


8 .28 


03.0 


5 


13 


20.8 


81 13 10 


8 28 


04.1 


5 


14 


03.0 


80 56 40 


8 28 


02.9 


6 


15 


06.8 


80 32 40 


8 28 


03.7 


5 


16 


16.0 


80 05 55 


8 28 


02.6 



Thermometer 50^. 
Mean of 7 observations, 8A. 28m. 02. 84^. 



DETERMINATION OF LATITUDE. 



Time, p. ra. 


Doable altitudes of Polaris. 


Latitade. 


A. m. s. 


Deg. min. 


sec. 


Deg. min. 


I 
sec. 


5 20 .51.8 


68 11 


20 


32 60 


31 


6 21 48.0 


68 12 


20 


32 50 


46 


5 22 49.5 


68 12 


40 


32 60 


40 1 


5 23 34.2 


68 13 


30 


32 60 


65 


5 24 12.0 


68 14 


00 


32 50 


61 


6 25 43.8 


. 68 14 


40 


32 60 


69 


6 26 27.5 


68 15 


20 


32 50 


70 


5 27 15.0 


68 15 


30 


32 60 


66 


5 28 61.0 . 


68 15 


40 , 


32 50 


66 



Thermometer 60^. 
Mean of 9 obserratioDHy 32^ 60' 64". 
20 • 
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APPENDIX No. 5— Continued. - 
October 20, 1846.— Comp ^8, on the Rio Gild. 

DETERMINATION OF LATITUDE. 



Time, p. m. 


Doable altitudes offr Aqaarii, 


Latitade. 






near the meridian. 






A. 


TO. S. 


Deg. 


min. 


1 
sec. 


Deg. 


min. sec. ' 


3 


50 18.0 


101 


48 


50 


32 


49 48 


3 


51 05.8 


101 


19 


40 


32 


49 50. 


3 


52 01.0 • 


101 


50 


30 


32 


49 53 


3 


52 49.7 


101 


60 


45 


32 


50 07 


3 


53 41.0 


101 


51 


50 


32 


49 52 - 


3 


54 -28.0 


101 


51 


55 


32 


50 02 


3 


55 ,19.8 


101 


52 


20 


32 


50 01 


3 


56 23.0 


101 


52 


50 


32~ 


49 54 


3 


57 25 .8 


101 


52 


55 


32 


49 53 


3 


58 02.8 


101 


52 


40 


32 


50 00 


3 


59 20.8 ^ 


101 


51 


50' 


32 


50 16 


4 


00 15.5 


101 


51 


20 


32 


50 19 


4 


01 22.0 


101 


50, 


50 


22 


50 14 


- 4 


02 28.2 


^ 101 


50 


20 


32 


50 03 


4 


03 06.5 i 


i 101 


49 


50 


32 


50 00 


4 


04 19.2 


1 101 


48 


10» 


32 


50 09 


• 


rime, p. m. 


Doable altitudes o 


1 Polaris. 


Latitcdo. 


A. 


m. S. 


Deg. 


min 


. sec. 


Deg. 


min. sec. 


4 


28 08.0 


67' 


43 


20 


32 


50 01 


4 


29 05,5 


67 


44 


10 


32 


50 05 


4 


29 38.0 


67 


44 


50 


32 


• 50 15 


4 


30 16.8 


67 


45 


20 


32 


50 21 


4 


31 07.0 


67 


45 


40 


> 32 


50 16 


4 


31 52.1 


67 


46 


15 


32 


50 21 


4 


32 34.0 


67 


46 


30 . 


32 


50 15 


4 


33 12.8 


67 


46 


55 • 


32 


50 16 


4 


33 47.0 


67 


47 


20 


32 


50 18 






Therm 


ometer 50°. 


t 
















Latitode or camp. 












D 


eg. min. sec. 


Tjatitii 


de by 16 obser\ 
de by 9 observi 

] 

• 


rfitions nf h Annarii... 




32 50 01 


Latitu 


jtions of F 
^ean 


" — n-" 

olaris 




32 50 34 




32 50 OS 


r 








i 




♦«... <-. 


II 1 











• 
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c; 








APPENDIX No. £ 


» — CoBtinned 


. 












Octoher 20, 


1846. 


—Camp 78. 














OKTSaMINATION OF TIME. 










rime, 


p. m. 




Doable altitndet of 


a Andro- 




Chronometer fact. 










medie 


in the east. 


■ 






\ 


h. 


fn. 


s. 




Deg. 


min. 


sec. 




A. 


m. 


s. 


4 


10 


38.3 




117. 


46 


30 




8 


30 


29.2 


4 


11 


39.0 




118 


11 


56 




8 


30 


29.6 


4 


12 


26.7 




118 


31 


36 




8 


30 


29.6 


4 


13 


15.0 




118 


52 


36 




8 


30 


29.0 


4 


14 


11.2 




119 


16 


65 




8 


30 


29.8 


4 


15 


04.0 




119 


39 


00 




8 


30 


27.8 


4 


15 


53.0 




119 


59 


40 




8 


30 


27.7 



Thermometer 50^. 



Time, 


p. ra. 


Doable aliitodee of a Lyrte* 


Chjronome<ter fut. 






in the west. 








h. m. 


S. 


Deg. min. sec. 


h. 


m. 


< 

s. 


4 19 


33.8 


101 20 05 


8 


30 


29.2 


4 20 


17.8 


101 04 10 


8 


30 


32.2 


4 21 


00.8 


100 47 30 


• 8 


30 


32.2 


4 21 


49.7 


100 28 20 


8 


30 


31.8 


4 22 


38.0 


100 .08 55 


8 


30 


30.0 


A 23 


17.8 


99 53 10 


8 


30 


29.4 


4 24 


04.0 * 


99 35 35 


8 


30 


30.2 



Thermometer 50^. 

A. 
Chronometer fast by 7 observations of east star 8 
Chronometer fast by 7 obserTations of west star 



m. s. 
30 28.96 
30 30.71 



Mean 8 30 29.83 
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APPENDIX No. 5— Continued. 
October 22, 1846.— Comp 80, on fhe Gila. 

DETEBHINATION OF LATITDDK. 



Time, 


p. m. 


Double altitudes of b Aqaarii, 


Latitade 










near the meridian. 








A. 


m. 


s. 


Deg. 


min. sec. 


Deg. 


min. 


# r. 


3 


46 


12.0 


102 


10. 50 


32 


38 


29 


3 


47 


08.8 


112 


12 20 


32 


38 


19 


3 


48 


07.5 


103 


13 30 


32 


38 


15 


3 


49 


02.8 


102 


14 50 


32 


37' 


59 


3 


49 


47.8 


102 


15 30 


32 


-37 


56 


3 


50 


40.7 


102 


16 25 


32 


37 


55 


3 


51 


24.9 


102 


16 30 


32 


37 


42 


3 


52 


14.0 


102 


16 10 


32 


38 


10 


3 


53 


15.8 












3 


U 


29.0 


102 


15 55 


32 


38 


21 


3 


55 


17.5 


102 


15 50 


32 


38 


19 


3 


56 


09.8 


A 102 
^ 102 


15 30 


32 


38 


19 


3 


56 


54.0 


15 00 


32 


38 


23 


3 


57 


,38.0 


-102 


14 30 


32 


38 


28 


3 


58 


21.0 


102 


14 00 


32 


38 


23 


3 


59 


20.5 


102 


13 20 


32 


38 


16 


4 


00 


18.5 


102 


12 20 


32 


38 


18 


4 

» 


01 


03.8 


102 


11 40 


32 


38 


07 



Thermometer 62^ 



Mean of 12 observations, 32? 38' 13" 
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APPENDIX No. 5— CoDtiaaed. 
October 22, 1846.— Camp 80, on the Gila. 

DKTKBMINATION OF TIME. 



• £1 



TiBM, 


p.m. 


Doable altitudes of 


« Andro- 


Ckronometer feat. 






medae in the east. 




h m. 


s. 


Deg. mtn 


. Sic. 


h. m. s. 


4 04 


53.8 


116 53 


05 


8 34 42.2 


4 05 


58.8 


117 20 


20 


8 34 42.6 


4 06 


51.0 


117 43 


05 


8 34 40.8 


4 07 


37.0 


118 02 


20 


8 34 41.2 


4 08 


45.6 


118 30 


10 


8 34 43.9 


' 4 09 


37.8 . 


118 53 


00 


8 34 41.9 


4 10 


24.8 

— — • 


119 13 


10 


8 34 41.1 



Thermometer 62* 





Time, 


p. m. 


Doable altitades of a Lyras 


Chronometer fltat. 








in 


the weit. 


. 


/»• 


m. 


S. 


Deg 


. mtn. sec. 


h. m. s. 




13 


45.0 


102 


01 25 


8 U 42.1 




14 


34.8 


101 


43 10 


8 34 43.2 




15 


25.8 


101 


23 30 


8 34 43.7 




16 


13.2 


101 


04 30 


8 34 44.3 




16 


55.0 


100 


48 40 


8 34 45.4 




17 


43.2 


100 


29 10 


8 34 43.6 


g,=m 


18 


28.0 


100 


12 00 


8 34 44.1 



h. m. ». 

Chronometer fast by 7 obs. of east star 8 34 41.91 

«' 7 " west star 8 34 4».T 

• Mean 8 34 42.8 
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APPENDIX No. 6— Continued." 
October 24, 18i6.— Camp 81, on the Gila. 

DETERUINATIOK OF LONGITUDE. 





Time, 


a. m. 


■ ■ — ■ : ■ ■■ ■■ m m. .m 

Distance of Fom&lhaat from moon's west* 


. 


, 






era limb. 




h. 


m. 


*. 


Deg. 


mtn. 


sec. 


2 


32 


14.8 








2 


34 


03.6 


67 


42 


20 


2 


36 


16.8 


67 


42 


16 


S 


37 


04.5 


67 


41 


46 


2 


38 


39.0 


V 67 


40 


55 


2 


39 


57.8 


67 


. 40 


30 


2 


. 41 


12.5 


67 


40 


06 


2 


42 


38.5 


67 


39 


65 


2 


44 


02.0 


67 


39 


10 


2 


46 


01.0 


67 


38 


20 


2 


47 


17.0 


67 


37 


40 


2 


48 


35.8 


'67 


37 


10* 


2 


50 


04.0 


67 


36 


50 



Thermometer 68^. 
Longitude by mean of obserTations, Ih. 12m. 17.45. 
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APPENDIX No. 6— Continued. 
October 24, 1846.— Camp 81, on the Gila. 

DET£RHINATION OF TIICK. 



C'J 



Time, 


p.m. 


Ooabie altitodei of • ABdro> 










medc 


in (he eut. 




. 




A. m. 


s. 


Deg. 


mtn. tec. 


h. 


m. t. 




3 13 


24.8 


98 


23 56 


8 


36^ 06.6 




3 14 


25.2 


98 


50 00 


8 


35* 05.8 




3 15 


15.5 


99 


10 50 


8 


35 04.3 




3 16 


04.7 


99 


31 30 


8 


35 04.1 


\ 


3 16 


50.6 


99 


51 30 


8 


35 02.2 




3 17 


41.0 


100 


11 50 


8 


35 04.1 




3 18 


38.0 


100 


36 15 


8 


35 03.6 




. 3 19 


33.0 


100 


58 10 


8 


36 '04.3 




3 20 


17.6 


101 


17 35 


8 


36 03.7 





Thermometer 54°. 



'Tim., 


p. m. 


Donbl. altitude, of a Lytm 


CkroDom 


eierfiwt. 






in 


th. west. 

4 




• 


. 


A. m. 


t. 


Deg. 


mtn. see. 
53 55 


A 


m. 


• 
t. ' 


3 23 


15.0 . 


118 


8 


36 


04.6 


3 24 


01.2 


118 


37 20 


8 


36 


08.3 rej. 


3 24 


54.0 


118 


15 10 


8 


35 


04.5 


3 26 


34.0 


117 


59 60 


8 


35 


06.3 


3 26 


15.5 


117 


43 20 


8 


* 


04.7 


3 26 


59.8 


117 


26 60 


8 


35 


04.3 


3 27 


40.8 


117 


09 30 


8 


36 


03.4 


3 28 


24.0 


116 


62 30 


8 


35 


05.4^ 


3 29 


08.0 


116 


36 30 


« 8 


35 


03.7 



Chronometer fast bj 9 observations of east star . 
Chronometer fast by 8 observations of west star. 



A. III. " 1* 
8 36 03.91 
8 .36 04.4C 



ilean." 8 35 04.SI 
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APPENDIX No. 5— Continued. 
' October 24, 1®46.— Comp 81, on the Gila. 

OKTEKHINATION OF LATITUDE. 





Time, 


p.m. 


Doable altitudes of b Atfbuii 


Latitnde. 


^ 


-V 




near \ 


Ibe mendian. 








h. 


m. 


S. 


Deg. 


mtn. sec. 


Leg. 


min 


. see. ' 


3 


34 


•52.0 


101 


51 50 


32 


45 


03 


3 


35 


59.5 


101 


53 50 


32 


44 


56 


3 


37 


17. '91 


101 


55 50 


32 


45 


01 


3 


38 


51.8 


101 


57 30 


32 


45 


17 rej. 


3 


40 


02.5 


102 


00 20 


32 


44 


31 


3 


41 


12.0 


102 


00 40 


32 


44 


57 


8 


42. 


21.2 


102 


02 25 


32 


44 


31 


3 


43 


45.0 


103 


03 20 


32 


44 


26 


8 


45 


10.8 


102 


03 15 


32 


44 


41 


3 


46 


30.0 


102 


03 40 


32 


44 


31 


3 


47 


36.0 


102 


04 00 


32 


44 


16 


3 


48 


22.8 


102 


03 -10 


32 


44 


34 


3 


49 


13.2 


102 


03 10 


32 


44 


22 


3 


60 


06.8 


102 


02 20 


32 


44 


31 


3 


51 


14.2 


102 


01 40 


32 


44 


28 


3 


52 


10.0 


102 


00 55 


32 


44 


20 


3 


53 


07.0 


102 


00 15 


32 


44 


08 rej. 


3 


54 


18.8 


101 


►58 10 


32 


44 


24 


. 3 


55 


37.6* 


101 


55 25 


32 


44 


45 


3 


57 


13.5 


101 


52' 40 


32 


44 


43 



Mean of 18 observations, 32° 44' 37". 

Latitude by 12 obs. of Polaris 32 45 06 

latitude by 18 obs. of 6 Aquarii 32 44 37 



Mean of north and south stars. . . 32 44 62 lat. of camp. 
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APPENDIX No. 5— Continued. 
October 24, 1846.— Camp 81, on the GUa. 

DETSKMINATION OF LATITUDE. 



[7] 



Time, 


p. m. 


Doable altitudes of Polaris. 


Latitude. 


A. m. 


s. 


Deg. 


min 


tec. 


" Dec. 


min. eee. 


2 66 


31.0 


66 


39 


20 


32 


45 14 


2 57 


30.5 


66 


40 


20 


32 


46 14 


t 58 


18.8 


66 


40 


45 


32 


46 01 


2 58 


68.5 


66 


41 


10 


32 


44 57 


2 59 


39.2 


66 


42 


00 


32 


45 .06 


3 00 


34.5 


66 


42 


45 


32 


46 09 


3 01 


24.0 


66 


43 


15 


32 


46 07 


3 02 


21 .-6 


66 


44 


10 


32 


45 13 


•3 03 


18.8 


66 


44 


56 


32 


45 15 


3 03 


58.8 


66 


46 


20 


32 


45 12 


3 04 


57.0 


66 


45 


60 


32 


45 08 


3 05 


55.6 


66 


46 


20 ■ 


32 


44 59 



Thermometer 62®. 
Me»n of 15 observations, 32"* 45' 06". 
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APPENDIX No. 5— Continued. 
October 26, 1846.— Comj) 83, on the Gila. 

IXEtEBKINATIOir OF LONGITUDE. 





j 


* 


• 


Time, 


p.m. 


Diatuce of a Pegosi from 


Doable altitodes of moon's 


^ 




moon's western limb. 


lower limb. 


h. m. 


s. 


Deg. min. sec. 


Deg. min. sec. 


4 U 


49.0 • 


56 00 10 


63 59 20 


.4 16 


28.2 


55 59 10 


63 14 40 


4 18 


20.8 


55 58 30 


62 47 00 


,4 19 


43.5 


55 *58 10 


62 26 10 


4 22 


33.0 


55 57 30 


61 43 55 


4 24 


11.8 


55 57 10 • 


61 19 20 



Thermometer 66^ 



DETERMINATION OF TIME. 





Time, p. 


m. 


Double altitudes of - 




-in the west. 


A. 


m. 


S. 


Deg. 


min. 


sec. 


5 


19 


35.8 


96 


03 


40 


5 


20 


24.0 


95 


46 


20 



Time, p. m. 



A. m. s. 

5 25 51.0 



Doable altitudes of a Lyrae in the west. 



Deg^ min. sec. 
70 07 10 
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APPENDIX No. 5— Continued. 
October 27, 1846.— Camp 83, on the Gila. 

DETESillVATION OF LATITUDE. 



['1 



Time, 


p.m. 


DonU* allitndea of Polaris. 


Latitndo. 


• 


h. tn. 


s. 


Deg. min 


. sec. 


Deg. 


min. 


see. 


2 40 


42.0 


66 50 


10 


* 32 


66 


11 


2 41 


27.8 


66 50 


50 


32 


55 


16 


2 42 


29.2 


66 51 


35 


32 


63 


18 


S 44 


02.0 


66 52 


60 


32 


63 


18 


2 45 


16.3 


66 53 


40 


32 


63 


12 


2 46 


10.8 


. 66 54 


30 


32 


63 


17 


2 46 


58.6 


66 55 


10 


32 


53 


20 


2 47 


46.7 


66 65 


45 


32 


63 


19 


2 48 


28.8 


66 56 


10 


32 


63 


16 



Thermometer 51^. 
Mean of 9 obscrTations, 32® 53' 13''. 
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APPENDIX No. 6— ConUnned. 
October S7, 1846.— Camp 83,.on the GUa. 

DETE&MINATIOV OF TIMB. 



.Time, 


p. m. 


DoaUe altitndM of 


' a AndrO' 


ChronometOT bit. 






medMi 


nthsoMt. 








h. m. 


t. 


Deg. 


mtn 


, se:. 


k. 


m. 


s. 


2 54 


45.6 • 


94 


11 


05 


8 


38 


24.3 


2 65 


30.6 


94 


29 


00 


8 


38 


26.3 


2 56 


16.7 


94 


48 


05. 


8 


38 


26.8 


2 67, 


08.5 


95 


09 


05 


8 


38 


28.1 


2 57 


50.4 


95 


27 


10 


8 


38 


26.8 


2 68 


36.8 


95 


47 


25 


8 


38 


24.8 


2 59 


57.8 


96 


11 


45 


8 


38 


26.4 


3 00 


22.0 


96 


30 


10 


8 


38 


27.6 


3 01 


08.2 


96 


49 


55 


8 


38 


26.5 



Thermometer 51**. 



Time, 


p. m. 


Double altitades of a Lyra . 
in the west. 


Chronometer fast. 


k. m. 


$. 


Deg. min 


. sec. 


k. m. S. 


3 28 


13.0 


113 46 


20 


8 38 28.4 


3 29 


20.2 


113 20 


05 


8 38 28.6 


3 30 


13.0 


112 59 


55 


8 38 28.8 


3 31 


21.0 


112 33 


05 


8 38 29.2 


3 32 


22.0 


112 09 


05 


8 38 28.8 


3 33 


11.0" 


111 48 


40 


8 38 25.0 rej. 


3 33 


55.8 


111 32 


10 


8 38 28.0 


3 34 


45.0 


HI 13 


05 


8 38 28.4 


3 35 


33.0 


110 54 


10 


8 38 28.0 



Thermometer 51®. 
Mean of 17 obserrations, 8A. 5877i. 27.46^. 
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APPENDIX No. 6— Coatinned. 
October STIj 1846.— Cam/i 83, on the Gila. 

DETERMINATION OF LONGITUDE. 



[7] 



Time, p. m. 



h. m. 
4 46 



4 
4 
4 
4 
4 
4 
5 
5 
5 
5 



47 
49 
50 
54 
66 
58 
00 
OS 
04 
05 



g. 
05.5 
41.0 
05.5 
53.0 
56.0 
52.5 
34.8 
28.3 
42.0 
09.2 
59.5 



Distance of 


a Peirasi rrom 


Doable aUitade* of moon's 


moon's western limb. 


lower limb 




Deg. 


• 
min. sec. 


A. 


m. 


s. 


42 


43 40 


• 74 


31 


50 


. 42 


42 50 


74 


10 


10 


42 


42 30 


73 


51 


40 


42. 


42 00 


73 


27 


40 


4& 


40 30 


72 


31 


10 


42 


39 35 


72 


04 


40 


42 


38 50 


71 


40 


00 . 


43 


38 20- . 


71 


13 


10 


42 


37 20 


70 


41 


00 


42 


37 IJ 


70 


19 


20 


42 


36 35 


69 


52 


15 



Thermomeler 50°. 
Longitude, by mean of observations, Ih. 13m. 04. 24^. 
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APPENDIX No. 5— Contin«ed. 
October^SOf 1846;— Camp 86, on the Gila. 

DISTERHINATION OF TIME. 







Time, p. m. 


Doable altitiuiei of 


in the east. 


• 


. A. 
8 
• 8 
8 


m. s, 
26 . 01.0 
26 50.0 
28 23.0 


"If- 

98 
99* 


min. 
19 
38 
14 


sec. 
05 
10 
50 



DETERMINATION OF LATITUDE. 





rime, 


1 
p. m. 


1 
Double altitudes of Polaris. 


' Latitude. 




A. 


m. 


s. 


Jieg. 


min 


. sec. 


. Beg. 


min 


. sec. 


8 


34 


30.5 


69 


14 


50 


33 


12 


05 


8 


35 


46.0 


69 


14 


30 


33 


12 


05 


8 


36 


51.2 


69 


14 


30 


33 


12 


14 


8 


37 


37.8 


69 


14 


10 


33 


12 


11 


8 


39 


01.8 


69 


15 


50' 


33 


12 


13 


8 


40 


03,5 


69 


13 


20 


33 


12 


16 


8 


41 


19.0 


• 69 


13 


05 


33 


12 


11 


8 


42 


55.0 


69 


12 


35 


33 


12 


13 


8 


44 


29.0 


69 


11 


40 


33 


12. 


01 


8 


45 


40.5 


69 


11 


20 


33 


12 


04 


8 


46 


27.0 


69 


11 


15 


33 


12 


10 


8 


47 


26.8 


69 


11 


05. 


33 


12 


15 


8 


48 


22.7 


69 


10 


45 


33 


12 


17 



Thermometer 55^. 
Mean of 13 observations, 33** 12' 10". 
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APPENDIX No. 5— Continued. 
October 30, 4846.— Camp 86, on the Gila. ' 

DBTBBUINATION Or TIME. 



[7] 



Time, p. m. 


Doable kltitude* of AWeba- 


ChroBomttcr fast. 


1 


ran in the east. 








A. m. s. 


Deg. min. 


sec. 


A. 


m. 


s. 


8 55 13.8 


124 55 


50 


8 


41 


02.9 


8 56 14.5 


125 16 


35 


8 


41 


04.9 


8 57 24.0 


125 41 


05 


8 


41 


04. » 


8 58 26.. 8 


126 03 


30 


8 


41 


03.7 


Clouds. 












9 00 44.8 


126 61 


15 


8 


41 


04.7 


9 01 54.0 


127 15 


15 


8 


41 


04.5 


9 03 32.8 


127 48 


55 


8 


41 


06.1 


» 05 3».8 


128 31 


10 


8 


41 


04.2 


9 06 41.9 


128 53 


15 


8 


41 


06.0 



Thermometer 55^. 



Mean of 9 obserrations, 84. 41r7i. 04. 43^. 
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APPENDIX No. 5— Continued. 
' October 30, I9i6.—Camp 86, on the Gila. 

DETERMINATION OF LONOITUOE. 



Time, 


p.m. 




Doable eltitodes of moon's 






moon's 


western Umb. 


lower limb. 


h. m. 


s. 


Deg 


. mtn-. sec. 


Deg 


. mtfl 


.sec. 


9' 23 


.27.0 


72 


07 


35 


58 


47 


40 


9 25 


06.0 


'72 


06 


50 


* 58 


10 


50 


9 27 


'55.8 


72 


05 


35 


57 


06 


30 


9 30 


03.6 


72 


04 


25 . 


56 


18 


00 


9 31 


55.8 


72 


03 


25 


55 


36 


10 


9 33 


36.0 


72 


02 


40 


54 


58 


20 


9 36 


27.8 


72 


01 


40 


54 


15 


30 


9 37 


40.3 


72 


00 


25 


53 


24 


50 


9 39 


28.8 


71 


59 


30 


52 


43 


20 



Thermometer 50^. 



321 

APPENDIX No. 5— Continued. 



[TJ 



October 31, 1846. — Camp 87, on fhe San Francisco^ about (too miler 

from Us mot/ til. 



DLTKUMINATION OF LATITUDK- 



Time, 


p. m. 


. h. 


tA. 


A'. 


3 


17 


31.8 


3 


18 


38. 7 


3 


19 


28.5 


3 


20 


33.5* 


3 


21 


45.0 


3 


22 


60.9 


3 


24 


00.7 


3 


26 


54.2 


3 


27 


13.7 


3 


28 


28.0 


3 


29 


51.5 


3 


31 


00.0 


3 


:?2 


14.2 


3 


33 


31.5 



Double nliitiiilr* of 4 Aqnarii 


Ut 


near tin 


lucri 


J:un. 




Dis 


mill. 


e.ec. 


Dt-s. 


100 


58 


50 


33 


I 101 


01 


CO 


33 


! 10 > 


01 


20 


33 


101 


(2 


05 


33 


101 


02 


50 


33 


101 


03 


30 


33 


101 


03 


45 . 


33 


101 


('4 


m 


33 


101 


04 


30 


33 


101 


03 


10 


33 


101 


02 


10 


33 


101 


01 


00 


33 


100 


59 


45 


33 


100 


57- 


40 


33 



Latitude. 



Thermometer 50**. 
Mean of 12 observations, 33^ 14' 21". 



in in . 


see. 


14 


29 


14 


04 r.j. 


14 


19 


11 


25 


14 


2G 


14 


22 


14 


25 


14 


13 


13 


53 rej. 


14 


15 


14 


16 


14 


20 


14 


16 


14 


27 



21 



ITf] 
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APPENDIX No. 5— Continued. 
October 31, 1846.— Comp 87. 

DETBRMINATION OF TIME. 



Time, p. m. 



h. 

3 
3 
3 
3 
3 
3 
3 
3 
3 



m. 
40 
41 
42 
43 
44 
45 
46 
47 
48 



s. 
05.0 
18.2 
04.2 
12.5 
13.0 
10.8 
06.0 
01.0 
05.8 



Doable altitudes of 


a Andro- 


Chronometer fMt. 


medsc in the eaat. 




• 




Deg. miv. 


sec. 


A. 


m. 


*. 


118 29 


40 


8 


41 


31.2 


119 01 


00 


8 


41 


29.7 • 


119 20 


00 


. 8 


41 


30.4 


119 49 


10 


8 


41 


29.2 


120 13 


25 


.8 


41 


31.9 


120 38 


20 


8 


41 


30.3 


121 01 


30 


8 


41 


30.3 


121 24 


55 


8 


41 


29.4 


121 51 


40 


8 

• 


41 


30.5 



Thermometer 50^. 





Time, 


p. m. 


Double altii 


iJc- of 


a LviH! 


Clu-onomvter fast. 








in ilie wcs 


t. 








h. 


m. 


.1. 


Deer. 


min. 


ser. 


h. 


m. 


s. 


3 


57 


51.0 


97 


34 


30 


8 


41 


32.8 


3 


58 


41. R . 


97 


14 


50 


8 


41 


32.8 


3 


59 


29.0 


96 


56 


35 


8 


41 


.32.9 


4 


00 


12.8 


96 


39 


50 


8 


41 


33.2 


4 


01 


10.7 


96 


17 


25 


8 


41 


33.1 


4 


02 


24 


95 


49 


30 


8 


41 


.34.2 


4 


03 


13.3 


95 


30 


05 


8 


41 


33.2 


4 


03 


52.0 


95 


15 


10 


8 


41 


33.2 


4 


04 


46.9 


94 


54 


10 


8 


41 


33.7 


4 


05 


25.5 


94 


39 


10 


8 


41 


33.4 


4 


06 


18.0 


94 


18 


30 


8 


41 


32.4 



Thermometer 50^. 
Mean of 20 obserTations, Sh, 4]m. 54.75f. 
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APPENDIX No. 6— Continued. 
October 31, 1846.— Camp 87. 

DETERMINATION OF LONGITUDE. 



t'l 



• Time, 


p. m. 


Distance of 


a Aquilse from 


Doable altitnde* of moon'* 




' 




moon's western limb, 


upper limb. 


h. 


m. 


S. 


Deg. min. 


sec. 


Deg. 


min. sec. 


4 


28 


54.2 


70 


52 


15 


99 


35 55 


4 


31 


02.5 


70 


58 


40 


100 


17 30 


4 


34 


36.0 


70 


59 


40 


101 


26 10 


4 


36 


37.3 


71 


00 


55 


^ 102 


03 30 


4 


40 


35.8 


71 


01 


20 


103 


18 40 


4 


42 


14.0 


71 


01 


30 


103 


48 00 


4 


44 


25 


71 


02 


00 


104 


28 15 


4 


48 


19.6 


71 


04 


05 


105 


38 60 


4 


50 


07 8 


71 


04 


30 


106 


10 20 


4 


51 


38.0 


71 


05 


40 


106 


37 40 


4 


55 


08.5 


71 


06 


20 


107 


03 10 


4 


56 


00.0 


71 


07 


20 


107 


53 00 


4 


57 


57.0 


71 


08 


10 


108 


26 30 



Thermometer 43^ 





Time, 


p. m. 


Distance of Aldebaran from 
moon's western limb. 


Double aUituJesofttie moon's 
upper jitnb. 


h. 


m. 


S. 


Deg. min. 


sec. 


Deg. 


min. sec 


6 


17 


49.0 


59 10 


20 


113 


39 20 


5 


20 


69,6 


59 09 


40 


114 


24 40 


6 


24 


43.8 


59 08 


25 


115 


16 50 


5 


26 


19.6 


59 07 


46 


115 


38 20 


5 


28 


07. 8 


69 07 


05 


116 


02 30 


5 


29 


39.4 


69 06 


20 


116 


22 10 


5 


32 


01.8 


69 06 


35 


116 


61 65 


5 


33 


33.6 


69 04 


45 


117 


11 00 


6 


35 


08.8 


69 04 


05 


117 


30 10 



Thermometer 40°. 

A. m. s. 

Longitude by west star 7 23 15.07 

LoDgitude by east star 20 18.09 

Mean 7 21 47.30 



[7] 
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APPENDIX No, 5— Continued. 
October 31, 1816.— Camp 87. 

DETERMINATION- OF LATITUDE. 



Time, p. ni. 



A. m. s. 



5 
5 
5 



52 
53 

r>4 

5 55 
5 56 



5 
5 
5 
5 
6 
6 



57 
57 
58 
59 
00 
00 



35.2 
26.0 
28.2 
.36.5 
21.0 
06.8 
42,8 
24.5 
16.2 
01.3 
33.0 



Double altitudes » 


r Poluris. 


Latimdc. 




De£r. 


T»IJ?1 


src. 


Drfr. 


win 


. sec. 


69 


22 


35 


34 


14 


28 


69 


22 


55 


34 


14 


3-2 


1 69 


23 


30 


34 


14 


42 


69 


23 


40 


I 31 


14 


39 


69 


23 


55 


i 34 


14 


41 


69 


24 


05 


1 34 


14 


39 


69 


24 


10 


34 


14 


38 


69 


24 


20 


34 


14 


39 


69 


24 


30 


34 


14 


36 


69 


24 


40 


34 


14 


36 


69 


24 


55 


.34 


14 


40 



Thcrinoniettr 39*^. 
Mean of 11 observations, 33° U' 37". 



FOB INDEX ERROR. 



On the arc. 
Off the arc, 



Vin. 


$ec. 


31 


55 


31 


30 
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APPENDIX No. 5-Continnea. 
Jfovemher 2, 1846. — Camp 89, Disappointment creek. 

' DETERMINATION OF TIME. 



[7] 





rime. 


p. m. 


Doable altitadns of a Andro'- 


Chronometer faat. 




r 




medcea in the east. 

1 


1 


h. 


m. 


S. 


Deg. min. sec. 


A. m. 5. 


3 


20 


05.0 


113 10 50 


8 42 04.9 


3 


20 


50.8 


113 31 10 


8 42 01.4 


3 


21 


40.3 


113 51 05 


8 42 05.3 


3 


22 


45.0 


114 17 20 


8 42 05.5 


3 


23 


44.0 


114 43 10 


8 42 02.7 


3 


24 


29.5 


115 01 30 


• 8 42 04.4 


3 


25 


13.0 


» 115 20 05 


8 42 03.6 


3 


26 


03,8 


115 41 15 


8 42 03.8 


3 


26 


52.0 


116 01 55 


8 42 02.7 



Thermometer 40^. 



Time, 


p. ro. ■ 


Double altitudes of a Lyra 


' Phronomeler faat. 






in' tbe west. 






' 


A. tn. 


S. 


Deg.min. sec. 


A. 


m. 


«. 


3 28 


38.4 


106 06 10 


8 


42 


09.9 rej. 


3 30 


25.0 


105 22 35 


8 


42 


04.6 


3 31 


09.6 


105 05 20 


8 


42 


05.6 


3 31 


53.0 


104 49 00 


8 


42 


06.1 


3 32 


38.0 


104 31 26 


8 


42 


06.9 


3 33 


18.0 


104 15 35 


8 


42 


06.3 


3 31 


05.3 


103 57 10 


8 


42 


06.1 


3 34 


50,2 


103 39 50 


8 


42 


07.8 


3 35 


35.5 


103 22 10 


8 


42 


05.6 



Thermometer 40^. 
Mean of 16 obser^-^^oms, 8A. 42m. 04.96f. 
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APPENDIX No. 5— Continued. 
ITovember 6, 1846. — Camp Jfo. 91, on the San Pedro. 

DETEEMINATION OF TIME. 



Time, 


p.m. 


Double aliitiiiles of 




a Andro- 


Ckronometer fast. 




■ 


medce in the east. 




> 




A. m. 


s. 


Deg. min 


sec. 


A. 


m. 


s. 


8 18 


27.5 


117 33 


45 


8 


41 


45.6 


3 19 


29.2 


118 00 


30 


8 


41 


42.8 


3 .20 


29.5 


118 25 


40 


8 


41 


44.2 


3 21 


30.8 


118 51 


30. 


8 


41 


44.1 


, 3 22 


17.5 


119 10 


50 


8 


41 


44.8 


3 23 


24.0 


119 39 


10 


8 


41 


43.9 


3 24 


24.0 


120 04 


30 


8 


41 


43.7 


3 23 


38.8 


120 35 


40 


8 


41 


44.4 


3 26 


43.0 


121 03 


05 


8 


41 


43.4 



Thermometer 52** 



Time, 


p. m. 


Double ahitndes of a Lyrce 


Chronometer fast. 






in 


the weit. 








A. «n. 


S. 


Deg 


min 


. sec. 


A. 


m. 


*. 


3 29 


32.5 


100 


48 


35 


8 


41 


48.4 


3 20 


32.8 


100 


24 


30 


8 


41 


46.6 


3 31 


46.0 


99 


57 


05 


8 


41 


49.1 


. 3 32 


43.8 


99 


33 


45 


8 


41 


46.8 


3 33 


33.0 


99 


14 


15 


8 


41 


45.8 


3 34 


30.8 


98 


52 


25 


8 


41 


47.1 


3 35 


25.7 


98 


31 


35 


8 


41 


48.4 


3 36 


14.8 


98 


12 


10 


8 


41 


47.5 


3 37 


11.8 


97 


50 


05 


8 


41 


47.3 



Thermometer 52^ 
MeaD of 18 obseryations^ S^. 41m. 45. 76$. 
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APPENDIX No. 5— Continntd. 

Jfovember 5, 1&46. — Camp 91, on the San Pedro j about ^^ 

from its mouth at the Gila. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


Double altitadei of Polaria. 


Latitude. 


h. m. 


s. 


Deg. 


min 


.sec. 


Deg. min. tee. . 


3 40 


39.0 


68 


01 


30 


32 


57 


54 


3 41 


55.5 


68 


02 


30 


32 


58 


02 


3 43 


23.6 


68 


03 


00 


32 


57 


55 


3 44 


11.5 


68 


04 


00 


32 


58 


07 


3 45 


23.8 


68 


04 


20 


32 


58 


07 


3 46 


39.8 


68 


05 


15 


32 


58 


04 


3 47 


26.0 


68 


05 


55 


32 


58 


04 


3 48 


12.8 


69 


06 


20 


32 


58 


09 


3 49 


22.8 


68 


06 


45 


32 


57 


59 


3 50 


37.6 


68 


07 


30 


32 


58 


03 


3 51 


16.0 


68 


07 


30 


32 


58 


03 


3 51 


54.7 


68 


08 


10 


32 


58 


03 



Thermometf r 8^. 
Mean of 12 observations, 32° 58' 03". 
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APPENDIX No. 6— Continued. 
Jfavimbtr 6, 1846. — Camp 91, on the San Pedro. 

DETERMINATION OF LONOITUEE. 



Time, p 


. m. 


DUUMeof 


B Arietia from 


. — ' — -' 
Doable altituilM of moon'a 








moon's emstara limb. 


upper limb. 


. *• 


m. 


s. 


Deg. 


mtn. 


tee. 


Deg 


. mtn. see. 


12 


29 


20.0 


48 


22 


30 


134 


00' 


30 


12 


31 


01.5 


48 


22 


40 


133 


26 


20 


12 


32 


40.8 


48 


22 


55 


132 


50 


10 


12 


34 


14.2 


49 


23 


40 


132 


17 


35 


12 


36 


29.0 


48 


23 


40 


131 


30 


30 


12 


38 


25.5 


48 


23 


55 


130 


48 


30 


12 


40 


22.6 


48 


25 


40 


130 


05 


30 


12 


42 


09.5 


48 


26 


30 


129 


27 


00 


12 


43 


37.8 - 


48 


26 


50 


128 


54 


10 


12 


44 


61.5 


48 


27 


10 


128 


28 


10 


12 


47 


31.2 


.48 


27 


40 


127 


29 


30 


12 


49 


26.8 


48 


28 


15 


126 


45 


50 



Thermometer 32^. 



331 

APPENDIX No. 5— Continued. 
Jfovemher 5, 1846. — Camp 91, on the San Pedro. 

DETCRMlNATIOir OF LONGITUDE. 



[7] 



Time, p. 


m. 


Distance of Regu 


las froh 


Double altitadM otmnaft 






moon's eastern limb. 


apper limb. 


A. m. 


s. 


Deg. min 


.sec. 


Deg. min. tec 


12 57 


55.2 


65 18 


45 


123 36 00 


12 59 


49.5 


65 18 


00 


122 52 15 


13 01 


38.0 


65 17 


20 


122 11 15 


13 05 


13.8 


65 16 


35 


121 34 40 


13 01 


47.5 


65 16 


00 


120 59 30 


13 06 


04.5 


65 15 


30 


120 29 50 


13 07 


57.8 


65 14 


55 


119 46 40 


13 09 


15.0 


65 14 


30 


119 16 20 


13 10 


51.5 


65 13 


55 


118 49 00 



Thermometer 32^. 
Longitude^ hj mean of observations, 7A. 23m. 46.9i. 
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APPENDIX No. 5— Continued. 
Jfovember 6, 1846. — Camp 91, on the San Ptdto. 

OKTEBMINATION OF TIME. 



Time, 


p. m. 


Double aliitadcs of a A.ndro- 


Chronometer fast. 






■ 


me«Is in the east. 








h. m. 


s. 


Deg. min. sec. 


A. 


m. t. 




3 12 


38.0 


116 51 40 


8 


41 32.2 




3 13 


45.8 


117 20 15 


8 


41 32.0 




3 14 


31.0 


117 40 00 


8 


41 30.5 




3 15 


26.0 


118 02 45 


8 


41 31.1 




3 16 


19.7 


118 24 50 


8 


41 -32.3 




3 17 


17.6 


118 50 05 


8 


41 30.1 




3 18 


12.8 


119 12 25 


8 


41 32.2 




3 18 


59.8 


119 33 15 


8 


41 29.6 





Thermometer 64°. 



. . . 








- ~ — 


._. . 


— — • 


Time, 


|>. ID. 


Double altitudes of a Lyroe 


CbroDometcr fast. 






in 


ibo west. 






A. m. 


s. 


Deg. 


min. sec. 


h. m. 


s. 


3 22 


56.5 


101 


45 35 


8 41 


-35.1 


3 23 


53.8 


101 


21 55 


8 41 


31.5 rej. 


3 24 


44.8 


101 


03^ 15 


8 41 


34.4 


t' 25 


22.5 


100 


49 05 


8* 41 


35.6 


3 £;; 


11.2 


100 


29 50 


8 41 


34.6 


3 2. 


)." o 


100 


08 15 


8 41 


35.3 


3 28 


00.5 


99 


•17 45 


8 41 


35.6 


3 28 


55.8 


i^'J 


25 50 


8 41 


34.3 



Tbermoraeter 64^. 
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APPENDIX No. 5— Continue.!. 
JVo»cwi6er 6, 1S46 — Camp 91, on the San Ptdro. 

DETFHMIKATION OE I.ONGTTPDK. 



[7] 





Time. 


Distance * f 


Al!cli 


ar'>n from 


Doulijc alt it mil s ofmoon*;; 






» 


miKJii's \vc.-»leir 


limb. 


ujipor iiml 


». 


/». 


w>. 


i. 


l^P^. 7nin 


sec. 


DeLT. 


mi-! 


*<•<;. 


7 


43 


11.0 


2=) 


5:i 


55 


65 


27 


10 


7 


44 


45.2 


2> 


54 


25 


Gti 


06 


20 


7 


47 


03 8 


25 


55 


35 


67 


03 


10 


7 


49 


18.0 


25 


56 


15 


67 


58 


10 


7 


51 


03.0 


25 


57 


15 


68 


40 


50 


t=.-=.-.-.---. 


. . :. 












■ .-;. 


- .; .-. 



Thermometer 42°. 
Immersion of Jufiitti'ss satellite, 6//.. 42/ii.. 40.?. 
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APPENDIX No. 6— Continued. 
JN'uvember 8, 1846. — Camp 93, on the Gila. 

DETERMINATtoN OF LATITUDE. 



Time, 


p. m. 


Double altitudes of i Aquarii 


. Latitude. 




• 






near tbo mpritli.in. 








A. 


m. 


*. 


Di'ff. 


min. sec. 


Deg. 


min 


. sec. 


2 


49 


26.8 


101 


19 40 


33 


05 


18 


2 


50 


27.5 


101 


20 15 


33 


05 


25 


2 


51 


29.0 


101 


20 50 


33 


05 


28 


2 


52 


28.7 


101 


21 20 


33 


05 


27 


2 


63 


22.9 


101 


21 35 


33 


05 


27 


2 


64 


37.6 


101 


21 40 


33 


05 


30 


2 


56 


03.5 


101 


22 00 


33 


05 


16 


2 


56 


56.0 


101 


21 40 


33 


05 


18 


2 


57 


44.2 


101 


21 00 


33 


05 


27 


2 


59 


11.0 


101 


20 30 


33 


05 


14 


3 


00 


19.9 


101 


19 20 


33 


05 


20 



TheiinouitW r 44^. 
Mti.n or 12 ob-^erv.itioiis, 33" 05' 24". 













— 


— ■-■ 




Time, 


p. m. 


Double akii 


udes 1. 


" Polarij. 


Luiitudi.-. 




h. m. 


i. 


De/r. 


mi'i . 


iff. 


De<r. 


min. 


stc. 


3 30 


26.0 


68 


17 


40 


33 


05 


48 


3 31 


20.0 


68 


IS 


10- 


33 


05 


48 


3 32 


32.5 


68 


18 


40 


33 


05 


43 


3 33 


38.5 


68 


19 


45 


33 


05 


58 


3 34 


29.0 


68 


20 


10 


33 


05 


55 


3 35 


07.2 


68 


20 


45 


• 33 


06 


02 


3 35 


47.0 


68 


21 


20 


33 


06 


09 


3 36 


28.8 


68 


21 


45 


33 


06 


09 


3 37 


18.0 


68 


23 


15 


33 


06 


01 



Thermomeler 42^. 
Mt an of 9 observationSj 33^ 05' 57" 



335 

APPENDIX No. 6— Continued. 
JN'ovember 8, 1846. — Camp 93, &n the (rUa. 

DETKHMIMATION OF TIMB. 



[7] 



Time p. m. 



A. 


m. 


a. 


3 


05' 


32.0 


3 


06 


26.8 


3 


07 


27.6 


3 


08 


33.5 


3 


09. 


30.0 


3 


10 


22.3 


3 


11 


13.8 


3 


12 


24.6 



Doable altitades of a Andro- 


Chronometer faat. 


medae in the east. 






, Deg. 


min. see. 


h. m. 


$. 


116 


43 10 


8 42 


39.2 


117 


05 45 


8 42 


40.3 


117 


32 40 


8 42 


37.0 


117 


59 15 


8 42 


39.5 


118 


23 40 


8 42 


37.9 


118 


45 20 


• 8 42 


39.5 


119 


06 55 


8 42 


3S.6 


119 


36 50 


8 42 


38.2 



Thermometer 42^. 



Timo, p. m. 



k. 

3 
3 
3 
3 
3 
3 
3 
3 



m. 
15 
16 
17 
18 
19 
20 
20 
21 



s. 
31.0 
29.5 
19.0 
21.5 
10.8 
02.8 
46.8 
42.2 



Double altitudes of a LyrB 


Clirono meter fa«. 




in the west. 








Deg. min. sec. 


h. 


m. s. 


i 


102 07 10 


8 


42 4i.6 


101 44 40 


8 


42 42 «>. 




101 25 55 


8 


42 43^5 




101 01 35 


8 


42 43.2 




100 42 55 


8 


42 44.4 




100 21 40 


8 


42 41.0 




100 04 45 


8 


42 42.0 




99 43 15 


8 


42 41.9 





Thermometer 42^. 
Mean of 16 obseryations, 8A. 42m. 40.66i. 
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APPENDIX No. 5— Continued. 
November 10, 1S46. — Camp 95, near the Gila. 

DETERMINATION OF TIME. 



Time, 


p. m. 


Double alti 


lnilps ofo Andro- 


• Clironome'.cr fast. 






iiitdffl 


! Ill tile itt&t. 




» 


A. m. 


S. 


Dep. 


min. sec. 


h. m. 


s. 


2 51 


20.2 


113 


20 05 


8 44 


24.1 


2 52 


11.5 


113 


41 35 


8 4t 


23.3 


2 53 


21.0 


114 


10 30 


8 44 


24.0 


2 54 


10.8 


114 


30 50 


8 44 


25.3 


2 55 


03.8 


114 


53 05 


8 44 


23.3 


2 56 


05.0 


115 


19 25 


8 44 


23.9 


2 56 


59.6 


115 


42 15 


8 44 


2».0 


2 57 


52.1 


116 


04 35 


8 41 


25.3 



Thermometer 5S^. 





rime, 


p. ra. 


Double nllii 


udfs of a LyrtE 


Chroi.omclcr fast. 


' 






in the wc»l. 








h. 


m. 


s. 


Dee. 


min. sec. 


h. 


m. 


■t. 


3 


03 


15.5 


104 


30 25 


8 


44 


29.5 


3 


04 


18.0 


104 


05 30 


8 


44 


27.7 


3 


05 


07.8 


103 


46 10 


8 


44 


27.9 


3 


06 


01.1 


103 


25 40 


8 


44 


28.5 


3 


06 


47.8 


103 


07 35 


8 


44 


28.6 


3 


07 


30.8 


102 


51 20 


8 


44 


29.8 


3 


08 


13.5 


102 


34 10 


8 


44 


28.4 


3 


09 


00.5 


102 


15 45 


8 


44 


29.1 


3 


09 


47.8 


101 


57 50 


8 


44 


29.3 



Thermometer 52®. 
Mean of 18 obsetTations, 8A. 44i7i. 26.62s. 
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APPENDIX No. 5— Continaed. 
Jfovember 10, 1846.— Comp 95. 

DETERMINATION OF LATITUDE. 



[7] 



TimCi p. m. 



A. 


m. 


s. 


3 


27 


02. 


3 


27 


55.8 


3 


28 


50.0 


3 


29 


41.8 


3 


30 


30.0 


3 


31 


14.5 


3 


31 


62.5 


3 


32 


23.8 


3 


33 


08.5 


3 


34 


00.5 


3 


34 


44.0 


3 


35 


44.5 


3 


36 


£5.8 



Double aUit 


adesorPoIaiit. 


Deg. 


min 


sec. 


68 


16 


25 


68 


16 


45 


■ 68 


17 


20 


, 68 


17 


65 


68 


18 


15 


68 


18 


30 


68 


18 


55 


6S 


19 


10 


68 


19 


40 . 


68 


19 


S5 


68 


21 


00 


68 


21 


00 


68 


21 


30 



I.atttadc 




Deg. min. 


SfC. 


■ 33 04 


25 


33 04 


20 


33 04 


22 


33 04 


26 


33 04 


22 


33 04 


17 


33 04 


20 


33 04 


17 


33 04 


21 


33 04 


14 


33 04 


34 rej. 


33 04 


18 


33 04 


27 



Thermometer 50^. 
Mean of 12 observations, 33^ 04' 21". 



22 



IT] 
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APPENDIX No. 5— Continued. 



November 12, 1846 — Camp 97, below Pimos village, about /our miles 

from the Gila. 



DETEBMINATION OK LATITUDE. 



Time, 


p. m. 


Double altitudes of b Aqaarii 


Latitodo. 


■ 








near tlio meridian. 








k. 


OT. 


S. 


Deg. 


min. sec. 


Deg. 


min 


. fier. 


2 


35 


15.0 


101 


09 45 


33 


09 


32 


2 


37 


17,0 


101 


12 20 


33 


09 


10 


2 


38 


28.5 


101 


12 45 


33 


09 


22 


2 


39 


63.8 


101 


13 05 


33 


09 


29 


2 


40 


55.8 


101 


13 40 


33 


09 


20 


o 


41 


50.3 


101 


14 05 


33 


09 


09 


2 


43 


05.6 


. 101 


13 25 


33 


09 


25 


2 


43 


40.0 


101 


la 50 


33 


09 


37 rej. 


2 


44 


29.8 


101 


13 10 


33 


09 


IS 


2 


15 


18.0 


101 


12 45 


33 


09 


17 ' 


2 


46 


12.0 


101 


12 00 


33 


09 


22 


2 


47 


07,5 


101 


11 20 


33 


09 


19 


2 


48 


25.0 


101 


10 25 


33 


09 


07 


2 


49 


41.5 


101 


08 25 


33 


09 


19 



Thermometer SO''. 
Mean of 13 obserTations, 33^ 09' 19'' 
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APPENDIX No. 5— Conticued. 
J^ovemher 13, 184{> — Comp 97. 

QETSaHtNATlOX OK LONGITUDE. 



C^l 



Time, 


ft. m. 


Diitanee between Fnn's and 


Dou'ole ^Ititnde of moon'* 






raoon'8 nearest limbs. 


lower limb. 


h. m. 


s. 


Dag. , 


1 
rain. sec. 


Deg. 


mtn. sec. 


4 1£ 


46.8 


60 


36 45 






4 18 


10.0 


60 


36 S5 






4 30 


59.6 


60 


36 05 






4 23 


05.2 


60 


35 30 


114 


18 15 


4 24 


45.8 


60 


35 00 


114 


20 50 


4 26 


17.0 


60 


34 20 


114 


22 25 


4 28 


09.2 


60 


34 25 


114 


23 30 


4 31 


26.5 


60 


33 OS 


114 


25 00 


4 33 


00.0 


60 


32 60 


114 


24 50 


4 34 


47.3 


60 


32 46 


114 


23 40 


4 36 


04.8 


60 


32 05 


114 


32 10 


4 38 


25.0 


60 


31 25 


114 


19 30 


4 40 


07.6 


60 


31 06 


114 


16 10 


4 41 


26.5 


60 


30 30 


114 


13 50 



Thermometer 54^. 



On the arc. 
Off the arc. 



INDEX ERROR. 



81^" 
32.95 



[7] 
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APPENDIX No. 5— Continued. 
Kovember Kf, 1846.— Camp 97. 

DKTERMINATION OV TIMiS. 



Time, 


j>. m. 


Double iiliil 


i;dc-» 1! 


' a Anito- 


Chronometer fast. 






inctia! in tl.o ca&t. 






h. VI. 


»■. 


Df,<r. 


m!?i. 


sec. 


k. m. 


s. 


2 bo 


19.8 


117 


53 


15 


8 45 


23.8 


2 5g 


27.2 


118 


21 


15 


8 45 


25.2 


2 57 


31.0 


118 


48 


20 


8 45 


24.5 


2 58 


17.0 


119 


07 


10 


8 45 


25.7 


2 59 


04.7 


119 


27 


40 


8 45 


22.5 


2 59 


48.5 


119 


46 


15 


8 45 


23.9 


3 00 


32.8 


120 


04 


55 ' 


8 45 


23.8 


3 01 


29.2 


120 


29 


15 


8 45 


22.1 


3 02 


16.8 


120 


48 


25 


8 45 


24.1 


3 )03 


05.0 


121 


OS 


38 


8 45 


24.2 - 



Therm cm pter 50'-'. 





rimo, 


J). ID. 


Double alt ill! Jos r 


f tj Lyree 


C'hronoine 


ter Cixit. 








ill ihe wesl 


_ 








/t. 


m 


. ■ *. 


-Drff. 


min. 


sec. 


A. 


m. 


S. 


3 


OT 


26.8 .. 


loa 


15. 


40 


8 


45 


26.9 


3 


08 


11.2 


99 


59 


05 


8' 


45 


*£S.5 


3 


Oi) 


l'J.8 


99 


:n 


59 


S 


45 


27.9 


3 


10 


05.5 


99 


14 


15 


8 


45 


27.2 


3 


11 


"03.8 


98 


51 


45 


8 


45 


27.3 


3 


11 


45.5 


98 


35 


45 


8 


45 


27.9 


. 3 


12 


50.0 


98 


10 


55 


8 


45 


28.2 


'3 


13 


47.2 


97 


48 


40 


8 


45 


27.9 


3 


14 


35.5 


97 


29 


50 


8 


45 


27.5 


3 


15 


24.8 


97 


10 


30 


8 


45 


26.8 


3 


16 


19.8 


96 


49 


10 


8 


45 


26.7 


3 


17 


05.0 


96 


31 


25 


8 


45 


26.0 



Thermomeler 50^. 
Mean of 22 observations, 8/i. 45m. 25. 79^. 
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\ 


APPENDIX No. £ 


1 — Contiriaed. 










JY'ovember 12, 


1846 


1. — Camp 97. 










DETEKMINATION OF LATITWDE, 

• 






Tima, 


p. m. 




DoiiUo aUitailos of Polaris. 


Latitude, 


h. 


m. 


s. 




Dep;. 


min. 


sec. , 


I><'g. 


min. sec. 


3 


28 


58.5 




68 


31 


50 


33 


09 40 


3 


29 


52.5 




63 


3;j 


20 


33 


09 41 


3 


30 


46.0 




68 


32 


50 


33 


09* 41 


3 


31 


51.8 




es 


33 


05 


3.3 


09 31 


3 


33 


16.0 




68 


34 


00 


33 


09 35 


3 


34 


05.0 




68 


34 


35 


33 


09 40 


3 


35 


03.8 




68 


34 


55 


33 


09 33 


3 


36 


07.0 




68 


33 


40 


33 


09 38 


3 


37 


04.0 




68 


36 


05 


33 


09 35 


3 


37 


41.8 




68 


36 


45 


33 


09 43 


3 


38 


34.2 




68 


37 


00 


33 


09 58 


3 


39 


11.5 




68 


37 


35 


33 


09 31 



Thermometer 48^ 
Mean of 12 observations, 33^ 09' 37". 



m 
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APPENDIX No. 5— Continved. 
JVovcm6er 13, lSi6.—Camp 97. 

DBTBkMIHATIOn or TIKS. 



tima, 


p.m. 


JDooUaaltitiidMormA 


ChroooaetBr Cut. 






apper limb. 








A. m. 


$. 


Deg. 


«rin. s»e. 


h. 


m. 


1. 


6 41 


04.8 


50 


23 10 


8 


46 


18.9 


5 42 


28.7 


60 


47 35 


8 


46 


19.7 


6 42 


69.0 


50 


67 15 


8 


45 


17.2 


6 43 


40.0 


61 


08 50 


8 


46 


18.6 


6 44 


34.0 


51 


24 55 


8 


46 


17.3 


6 45 


38.6 


51 


43 20 


8 


46 


19.6 


5 46 


35.8 


52 


00 10 


.8 


45 


17.7 


5 47 


05.8 


52 


09 00 


8 


46 


17.2 


6 47 


42.6 


52 


18 28 


8 


46 


21.0 rej. 


5 48 


38.6 


52 


35 15 


8- 


46 


17.8 


5 49 


22.5 


, 52 


48 06 


8 


46 


17.7 


5 50 


14.6 


53 


02 35 


8 


45 


18.8 



Thermometer 60°. 
Mean of 11 observations, 8A. 45m. 18.135. 
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APPENDIX No. 5^Continued. 
^''ovembir 14, 1846. — Camp 99, on the Gila. 

OETEHMINATION OF' TIMB. 



[7] 



Time, 


1. m. 


DouLle altitudes or 


a Aodro- 


Chrcnometer laat. 






medx ill the cast. 


1 






h. m. 


S. 


Deg. min. 


sec. 


h 


m. 


s. 


2 42 


'53,0 


114 56 


50 


8 


47 


49.3 


2 43 


54.6 


115 22 


45 


8 


47 


49.2 


2 44 


54.2 


115 47 


50 


8 


47 


51.2 


2 45 


57.6 


116 13 


45 


8 


47 


50 ..7 


2 46 


48.0 


116 35 


35 


8 


47 


49.2 


2 47 


47.0 


117 00 


10 


8 


47 


47.6 


2 48 


.32.0 


117 19 


00 


8 


47 


50.1 


2 49 


21.5 


117 40 


05 


8 


47 


49,5 



TiitToiomcter 50*^. 



Time, 


p. m. 


Doubia altitodos or a Lyra 


Chronnnoter fast. 








io the west. 








k. 


.71. 


.V. 


Deg. 


1 
min. sec'. 


A 


m. 


*. 


3 


17 


07.0 


94 


16 60 


8 


47 


54.0 


3 


17 


r>5.8 


93 


58 10 


8 


47 


52.9 


3 


18 


41. a 


93 


39 40 


8 


47 


53.2 


3 


19 


38.8 


93 


19 10 


8 


47 


54.8 


3 


20 


37.0 


92 


55 20 


8 


47 


51.3 


3 


22 


02.8 


92 


21 15 


8 


47 


48.5 rej. 


3 


22 


52.8 


92 


03 10 


8 


47 


61.7 • 


3 


23 


37.0 


91 


46 20 


8 


47 


52.2 



Thermometer 50®. 
Me-dn of 15 observations, 84. 4:ln, 51.23$. 
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APPENDIX No. 5— Continned. 
. JSTkvember U, 18i6.— Camp 99, on the Gila. 

DETBRMINATIOir OF LATITDDE. 





rime, 


p. m. 


Double (ilti'udts ot Satoro - 


Latitude. 








near the meriiliao. 






h. 


m. 


». 


Desr. min 


see. 


Deg. 


min. see. 


2 


52 


36.2 


81 14 


10 


32 


59 17 


2 


53 


33.0 


.8i 15 


40 


32 


59 07 


2 


54 


23.5 


84 16 


30 


32 


'69 10 


2 


55 


U6.8 


84 17 


05 


32 


59 13 


2 


66 


52.5 


84 18 


30 


32 


59 14 


2 


58 


C8.2 


84 19 


53 


32 


58' 53 


2 


59 


15.5 


81 20 


05 


32 


59 03 


3 


00 


25.8 


84 20 


50 


32 


58 50 


3 


01 


51.5 


84 20 


30 


32 


59 03 


3 


02 


48.0 


84 20 


10 


•32 


59 10 


3 


03 


50.0 


84 19 


55 


32 


69 10 


3 


04 


54.8 


. 84 19 


15 


32 


69 17 


3 


06 


04.8 


84 18 


35 


32 


59 21 


3 


07 


19.2 


84 17 


45 


32 


59 16 


3 


08 


26.8 


84 17 


10 


32 


59.04 


3 


09 


22.8 


84 15 


40 


32 


59- 20 


3 


10 


10.8 


84 -14 


40 


32 


59 22 



Thermometer 60^. 
Mean of 17 observations, 32® 59^ 10". 
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APPENDIX No. 5— CoDtinued. 
JfovemhtT 14, 1846 ^Camp 99, on the Gila. 

DF.rnRMTNATIOX'OF LATITPDE. 



[7] 





Time, 


p. m. 


h. 


tn. 


s. 


3 


2S 


14.8 


3 


29 


2S.5 


3 


30 


27.0 


3 


32 


19.0 


3 


33 


36.8 


3 


35 


02.5 


3 


36 


06.9 


3 


37 


08.5 


3 


38 


04.6 



altii'atloa o 


f Polaris. 


Latitude. 


Deg. min 


. *«C. 


Dig. 


min. .see. 


68 14 


20 


32 


59 36 


08 14 


35 


32 


59 25 


68 15 


15 


32 


59 29 


68 10 


00 


32 


59 20 


f8 17 


05 


32 


59 34 


68 18 


05 


32 


59 40 


68 18 


25 


32 


59 34 


68 19 


03 


32 


59 39 


68 19 


45 


32 


69 35 



Thermometer 50^. 
Mean of 9 observations, 32^ 69^ 34". 



C^l 
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APPENDIX No. 5— Continned. 
JVoeember 15, l8i6.-r-Camp 99. 

0KTEBJHNAXIOH OF TIMK. 



Time, 


p.m. 


Double altiindgs of a Andro- 


Chronometer b»t. 








meda in tho oast. 






k 


m. 


* 


Deg. mtn. sec. 


h. m. 


.»• 


2 


41 


43.6 


116 .12 05 


8 47 


36.7 


2 


42 


41.7 


116 35 50 


8 47 


38.3 


2 


43 


22.5 


116 63 20 


8 47 


37.5 


2 


43 


59.8 


117 08 20 


8 47 


38.8 


2 


44 


35.0 


117 23 45 


8 47 


37.6 


2 


45 


28.0 


117 46 20 


8 47 


36.9 


2 


46 


14.8 


118 05 40 


8 47 


37.6 


2 


46 


56.0 


118 23 10 


8 47 


37.2 



Thermometer °. 



Time, p. m. 



A. 
2 
2 
2 
2 
2 
2 
2 
2 



48 
49 
50 
51 
51 
52 
53 
54 



s. 
47.8 
42.0 
23.0 
06.8 
50.0 
38.5 
19.0 
15.2 



Double altitudes of a Lyra 
in the west. 



Heg. viin. sec. 

103 38 55 

103 18 35 

103 02 05 

102 44 10 

102 28 40 

102 08 50 

101 53 55 

101 32 05 



Chronometer fast. 



h. m. s. 

8 47 40.1 

8 47 41.2 

8 47 40.6 

8 47 57.5 rej. 

8 47 40.8 

8 47 38.2 

8 47 40.4 

8 47 40.4 



Mean of 15 observations, 8A. 47wi. 38.71j. 
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APPENDIX No. 5— Continued. 
Jfovember 14, 1846.— Cam/) 101, on the Gila. 

DSTEKMINATION OF TIME* 



[7 



« 


i— - -' 

Time, 


p. a. 


Doofale Kltitodes of Algenb 


Chronometer fan. 








in the east. 


t 




A. 


m. 


s. 


Deg. 


min. sec. 


h. 


m. s. 


3 


14 


02.8 


116 


17 50 . 


8 


4^ 33.0 


3 


15 


00,0 


116 


38 55 


8 


49 32.9 


3 


16 


12.6 


117 


05 45 


8 


49 32.3 


3 


17 


12.5 


117 


26 56 


8 


49 34.2 


3 


re 


08.0 


117 


47 30 


8 


49 33.2 


3 


19 


02.5 


118 


07 35 


8 


49 32.4 


3 


19 


-65.3 


118 


26 45 


8 


49 d2.4 


3 


20 


42.2. 


118 


43 25 


8 


49 33.1 


3 


21 


52.8 " 


119 


09 15 


8 


49 31.9 



Thermometer 40°. 





Time, 


p. ID. 


Doable altitades of a Lyree 


Chronometer fast. 








in tlie west. 






A. 


m. 


s. 


Deg. 


min, sec. 


h. m. 


s. 


3 


24 


29.8 


87 


31 20 


8 49 


37.1 


3 


25 


16.8 


87 


13 20 


8 49 


37.2 


3 


26 


03.5 


86 


55 10 


8 49 


36.6 


3 


26 


57.8 


86 


3t 10 


8 49 


36.0 


3 


28 


02.0 


86 


08 45 


8 49 


33.9 rej. 


3 


28 


52.6 


85 


49 55 


8 49 


35.4 


3 


29 


55.3 


85 


26 20 


8 49 


38.3 


3 


30 


35.5 


85 


10 60 


8 49 


36.1 


3 


31 


14.0 


81 


56 20 . 


8 49 


37.1 



Thermometer 40^ 



Mean of 17 observations, Sh. 49m. 34.76«. 
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APPENDIX No. 5— Continued. 
Jfavember 17, 18i(>.— Camp 101. 

DETERMINATION OF LATITUDE. 



f.-.-=T2=a.— 


rime, 


p. m. 


Double aUitodes of Polaris. 


Latitode. 




A. 


m. 


S. 


Dep. 


min 


SfC . 


Deg. min. 


sec. 


3 


51 


28.5 


68 


22 


55 


32 55 


40 


3 


52 


32.3 


68 


23 


20 


32 55 


38 


3 


53 


52.3 


68 


24 


05 


32 55 


^3 


3 


54 


46.0 


68 


25 


10 


32 36 


05 


3 


55 


07.0 


68 


25 


00 


32 55 


41 


3 


57 


42.8 


68 


,25 


50 


32 '55 


46 


3 


58 


50.5 


68 


26 


25 


. 32 55 


48 


3 


59 


33.0 


68 


27 


00 


32 55 


68 


4 


00 


13.5 


68 


27 


25 


32 66 


00 


4 


00 


52.8 


68 


27 


45 


32 56 


02 


4 


01 


23.0 


68 


28 


05 


32 56 


04 


4 


02 


20.0 


68 


28 


20 


32 56 


00 



Thermometer 38^ 
Mean of 12 observations, 32° 55' 62' 
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APPENDIX No. 5— Continued. 
November 19} 1846. — Cnmp 103,. on an island of (he Gila. 

DETERMIKATION OS TIME. 





Tune, p. m. 


1 
Uoabic aliitu.3e$or a Lyre 


4 

Clirnnometcr fast. 






in lU-i west. 








A. 


TO. S. 


Deg. min. sec. 


h. 


TO. 


s. 


3 


40 47.5 


78 47 20 • 


8 


51 


21.6 


3 


41 34.8 


78 29 00 


8 


51 


20.7 


•3 


42 21.0 


78 10 45 


6 


51 


18.7 


3 


43 12.0 


77 51 05 


8 


51 


17.9 


3 


44 16.5 


77 26 65 


8 


51 


18.8 


3 


45 04.3 


77 09 10 


8 


61 


19.7 


3 


45 48. 2 


.70 52 35 


8 


.51 


19.9 


3 


46 .34.8 


76 34 55 


8 


51 


19.9 


3 


47 26.5 


76 15 10 


8 


51 


19.4 






Thermometer 50°. 










rim«. p. m. 


Double alritiido5 of a Arietls 


Chronometer fa$t. 






in th« east. 








h. 


m. s. 


Beg. min. sec. 


A. 


TO. 


*. 


3 


53 19.0 


97 50 55 


8 


51 


17.1 


3 


54 11.2 


98 13 10 


8 


51 


16.5 


3 


54 57.8 


98 32 00 


8 


61 


18.4 


3 


55 .39.8 


98 50 05 


8 


51 


17.4 


3 


56 32.0 


99 12 20 


8 


61 


16.8 


3 


57 21.0 


99 33 10 


8 


51 


16.3 


3 


58 40.0 


100 05 43 


8 


51 


18.0 


3 


59 30.8 


100 27 45 


8 


51 


16.4 


4 


00 11.0 


100 44 45 


8 


61 


16.4 


4 


00 51.2 


101 01 35 


8 


51 


16.5 



Thermometer 60^. 
Mean of 19 observatioDSi 8h. 51m. 18.30t. 
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APPENDIX No. S^Centuaed. 
Jfovember 19, 1846.— CsMp 103. 

DBTBRHIRATIOH OF I.ATITUDK. 



Time^ 


p. ID. 


Dooblo altitadM of Pcinm. 


LMitod*. 


A. m. 


<. 


Deg. 


intn 


.tee. 


Deg. 


min 


.tee. 


4 08 


37.0 


68 


09 


05 


32 


43 


55 - 


4 09 


32.6 


68 


10 


00 


^ 32 


44 


13 


4 10 


37.8 


68 


10 


00 


32 


44 


01 


4 11 


06.5 


68 


10 


25 


32 


44 


Off 


4 12 


42.0 


68 


10 


50 


32 


44 


02 


4 13 


27.2 


68 


11 


00 


32 


43 


59 


4 14 


10.8 


68 


11 


25 


32 


44 


03 


4 14 


32.0 


68 


11 


50 


32 


44 


09 


4 : 15 


57.0 


68 


12 


SO . 


32 


44 


12 


4 16 


46.0 


68 


12 


60 


32 


44 


18 


4 17 


56.5 


68 


12 


55 


32 


44 


09 


4 19 


33.0 


68 


13 


10 


32 


44 


00 


4 20 


40.5 


<68 


13 


25 


32 


43 


55 



Thermemeter 46*. 
Meair of 13 obserrations, 32<* 44' 06" 
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APPENDIX No. 5— Continued. 
Jfovemher 19, 1846.— Ga»»p 103. 

DETBBMINATION OF LATITUDE. 



[73 



Time, p. 


m. 


Dotbie altitudes ofPro^roo 


LatinAe. 








near the meridian. 






A. 


m. 


s. 


Dtg 


min. ate. 


l)tg. 


min. ste. 


12 


16 


18.0 


125 


34 55 


#2 


43 40 


12 


17 


68.8 


125 


39 55 


82 


43 00 


12 


20 


46 .« 


125 


43 15 


32 


43 37 


'12 


23 


26.2 


125 


46 15 


32 


43 87 


12 


25 


00.5 


125 


48 00 


32 


48 68* 


12 


27 


09.0 


125 


48 10 


32 


48 55 


12 


29 


42.0 


125 


46 30 


32 


43 04 


12 


31 


34.0 


125 


42 35 


32 


44 02 


12 


33 


49.8 


125 


41 50 


32 


42 39 


12 


34 


47.7 


125 


39 05 


32 


43 06 


12 


36 


54.5 


125 


35 40 


32 


48 81 



Thermometer 28^. 
Mtan of 11 obserTations, 32^ 43' 11". 



[7] 
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APPENDIX No. 6— Contioaed. 
.November 21, 1846.— Camp 106, on the Gila. 

DETERMINATION OF TIME. 



Time. 


p. at. 


Double nliiinitps of a Lyrie 


Chronometer fast. 




' 


in Ibo wctt. 








A. m. 


*. 


Deg. 


min. sfc. 


A. 


fn. 


«. 


3 21 


02 .0 


S3 


44 15 


8 


.52 


28.0 


' 3 21 


A9.? 


83 


25 35 


8 


52 


26.4 


3 22 


43.9 


83 


05 10 , 


8 


52 


27.6 


3 23 


27.8 


82 


48 25 


8 


52 


27.6* 


3 21 


17.2 


82 


29 65 


8 


62 


28.6 


3 25 


12.0 


82 


08 25 


8 


62 


27.7 


3 25 


65.5 


81 


£2 15 


8 


52 


28.2 


3 27 


16.0 


81 


2v) 20 


8 


52 


15.0 rej. 


8 27 


Cb.9 


81 


06 05 


8 


52 


27.6 



Tberuiomettr 40°. 



Time, p. m. 



A. 

3 

3 

3 

3 

3 

3 

3 

3 

3 



m. .1. 

32 43.3 

33 35.0 

34 32.0 

35 40.8 

36 27. G 

37 16.8 

38 19.5 

39 15.5 

40 15.0 



Doobic alt it 


itlc.^ ol 


a Arictis 


Ch 


ror.oniclcr fu&t. 


ill 1 


10 Cil.-i 










Deg 


min 


. sec. 


/tr 


tn. 


.y. 


92 


00 


30 


8 


52 


2 J. 9 rej. 


92 


21 


00 


8 


52 


^21.9 


92 


47 


10 


8 


52 


22.8 


93 


16 


10 


8 


52 


23.0 


93 


35 


45 ■ 


8 


52 


23.3 


93 


57 


15 


8 


52 


21.4 


94 


23 


45 


8 


52 


21.3 


94 


47 


30 


S 


52 


20.9 


95 


12 


40 


8 


52 


21,8 



ThermoDieter 40°. 
Mean of 13 o'^Bervaiicn , 8^1. 52m. 24.88/. 
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APPENDIX No. 5— Continued. 
Jfovember 21, 1846.— Camp 105. 

DETERMINATION OF LATITUDE. 



[71 





Time, 


p. m. 


Donblo altitnles ol Poluis. 


Latitode. 


A. 


m. 


'#. 


U 


min 


. sec. 


Deg. min. tec. 


3 


46 


29.0 


00 


30 


32 42 68rej. 


3 


46 


38.8 


68 


01 


40 


32 43 17 


3 


47 


23.8 


68 


01 


60 


32 43' 13 


3 


48 


20.7 


68 


02 


10 


32 43 10 


3 


49 


03.1 


68 


02 


30 


32 43 12 


3 


49 


46.8 


68 


03 


06 


32 43 19 


3 


60 


24.2 


68 


03 


25 


32 43 22 


3 


60 


68.0 


68 


03 


60 


32 43 27 


3 


61 


49.6 


68 


04 


00 


32. 43 22 


3 


62 


26.0 


68 


04 


10 


32 43 / 20 


3 


63 


04.9 


68 


04 


20 


32 43 16 


3 


63 


46.8 


68 


04 


30 


32 43 13 


3 


64 


23.6 


68 


04 


46 


32 43 13 



Thermometer 40°. 
Mean of 12 obtcrrationi, 32<* 43' 17". 



M 
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APPENDIX No. 5— Continued. 
Jfovtmher 22, 1846. — Camp 106) near ihemouthof the Gilafbj p. 

DETEEMINATIOK OF LON6ITUDK. 





Tims, 


p.m. 


DUtanoo of Fomaltaat tton 


Doable altitode* of moon's 








moon's wutern 


limb. 


lower limb. 

1 


h. 


m. 


s. 


Deg. 


min 


. sec. 


Deg. 


min. sec. 


2 


41 


39.0 


46 


52 


15 


68 


40 60 


2 


44 


10.8 


46 


51 


40 


68 


01 20 


2 


46 


5^.8 


46 


50 


20 


67 


18 30 


2 


49 


15.0 


46 


49 


45 


66 


41 10 


2 


62 


36.2 


46 


48 


45 


65 


46 20 


2 


56 


17.5 


46 


47 


30 


54 


46 10 


3 


02 


06.0 


46 


45 


35 


63 


08 65 


3 


03 


49.3 


46 


45 


10 


62 


49 50 


3 


06 


.13.8 


46 


44 


40 


51 


58 60 



Thermometer 60^. 
LorigituJe, by mean of observations, 7A. 40wi. 50.00* 



355 [7] 

APPENDIX No. 5— Continued. 

November 22, 1846. — Camp 106, nrar the mouth of the Grila. 

DETERMINATION OF TIME. 



Time, 


p. m. 


Doable allitad-.-s of a Lyrte 


Chronometer fast. 






in tlie wtit. 




. 


A. m. 


s. 


De*. 


min. sec. 


A. m. 


9. 


3 14 


13.3 


85 


09 35 


8 53 


20.9 


3 «15 


17.7 


84 


44 55 


8, 53 


20.9 


3 16 


17.6 


8t 


21 35 


8 53 


19.8 


3 17 


13.8 


83 


59 30 


, 8 53 


18.3 


3 18 


05.9 


83 


40 10 


8 53 


19.8 


3 18 


54.0 


83 


21 40 


8 53 


19.5 


3 19 


63.0 


82 


59 00 


8 53 


19.2 


3 20 


44.8 


82 


40 05 


8- 53 


21.5 


3 21 


35.2 


82 


20 15 


8 ,53 


20.0 



Thermometer 60**. 



• Time, 


p. m. ^ 


Double siltitndcs of a Anetis 
in the ea«t. 


Chronometer fast. 


A. m. 


.V. 


Beir. 


tnin. sec. 


A. 


m. 


s. 


3 28 


17.5 


91 


26 10 


8 


53 


16.7 


3 29 


06.0 


91 


47 40 


8 


53 


14.2 


3 29 


58.8 


92 


09 40 


8 


63 


16.0 


3 30 


49.8 


92 


30 20 


8 


63 


16.8 


3 31 


33.5 


92 


49 30 


8 


63 


16.0 


3 32 


28.0 


93 


11 25 


8 


53 


18.6 . 


3 33 


33.8 


63 


40 10 


8 


63 


15.2 


3 34 


55.0 


94 


14 16 


8 


63 


15.6 


3 35 


54.8 


94 


39 15 


8 


63 


18.0 



Thermometer 60°. 
Mean of ?S obseryations, 8/i. 53m. IB.lOj. 
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APPENDIX No. 5— Continu«d. 
JVovember 22, 1846.— Camp 106. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


' Double altitudes of Polaris. 


Latitude. 




A. 


m. 


s. 


Deg. min 


. sec. 


Deg. min 


sec. 


3 


48 


19.5 


68 01 


50 


32 42 


21 


3 


49 


26.0 


68 02 


15 


32 42 


19 


3 


59 


18.0 


68 02 


30 


32 42 


18 


3 


59 


59.8 


[ 68 02 


26 


32 42 


08 


3 


52 


56.0 N 


68 03 


30 


32 42 


15 


3 


^4 


08.0 


68 04 


10 


32 42 


15 


3 


65 


12.8 


68 04 


20 


32 42 


14 


3 


56 


07.8 


68 05 


05 


32 42 


25 


3 


57 


10.9 


68 05 


20 


32 42 


22 


3 


58 


23.2 


68 05 


35 


32 42 


14 


3 


59 


26.8 


68 05 


45 


32 42 


08 


4 


OO 


35.2 


68 06 


05 


32 42 


05 


4 


01 


51.8 


68 06 


45 


32 42 


11 



Thermometer 60^ 
Mean of 13 observations, 32"" 42' lb"". 
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APPENDIX No. 6— Continued. 
JVot>em6er23, 1846.— Camp 106. 

DETSRHINATION QF TIME. 





Time, p. 


m. 


Doable •Ititodet of Satarn in the WMt. ** 


h. 


m. 


s. 


Deg. 


min. 


sec. 


2 


39 


36.5 


86. 


06 


00 


2 


40 


38.5 


85- 


04 


50 


2 


41 


37.0 


86 


03 


20 


2 


42 


42.8 


85 


02 


50 


2 


43 


20.0 


86 


01 


10 


2 


44 


01.0 


85 

— - -. ' 1 ', r 


00 


00 



Thermometer 56^. 



DETERMINATION OF LONGITUDE. 



Time, 


p. m. 


Distance of 


a Arietis from 


Doable altitodea of 


mooD'e 






moon's western limb. 


lower limb 




A. m. 


J. 


Dtg.- 


min. sec. 


Deg. min. 


sec. 


3 15 


51.0 


88 


30 55 


68 50 


20 


3 20 


08.8 


88 


28 10 


67 47 


20 


3 22 


08.5 


88 


27 20 


67 17 


46 


3 28 


06.0 


88 


24 45 


66 46 


50 


3 30 


41.5 


88 


23 50 


66 06 


56 


3 34 


08.5 


88 


22 30 


64 11 


50 


3 3b 


64.8 


88 


21 40 


63 44 


00 



Thermometer 56^. 

# 
A. m. #• 

Longitude by a Arietis .1 7 39 46.5 

Longitude by Fomalhaut 7 40 60.0 

Mean •. 7 40 18.26 
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APPENDIX No. 6— Continued. 
JVovember 25, 1846. — Camp 106. 



» 




Time, 


p. ID. 


DonUe aUitades of a Arietis 


Chronometer fast. 


ff 








in th6 east. 






w 


h. 


m. 


a. 


Deg. min. tec. 


A. in. 


s. 


1 


3 


42 


68.8 


99 22 56 


8 53 


02.9 


} 


3 


43 


66.0 


99 46 25 


8 53 


04.5 


• 


3 


44 


37.8 


100 02 46 


8 63 


07.4 rej. 


1 


3 


46 


31.8 • 


100 26 20 


8 53 


05.3 




3 


46 


22.0 


100 48 10 


8 53 


03.7 




3 


47 


10.8 


101 08 35 


8 53 


03.9 


1 


3 


47 


69.0 


101 28 65 


8 53 


03.6 




4 


48 


66.5 


101 52 25 


8 63 


04.6 




4 


49 


39.0 


102 11 20 


8 53 


03.1 



Tfaermometer 64^. 



' 


rime, 


p.m. 


Doable altitudes of a Lyre 


Chronometer fast. 








in the west. 






h. 


m. 


S. 


Deg. min. sec. 


k. m. 


s. 


3 


54 


46.8 


68 12 40 


8 53 


06.1 


3 


56 


48.0 


67 49 40 


8 53 


04.9 


3 


56 


36.5 


67 32 15 


8 63 


06.8 


3 


67 


18.3 


67 16 40 


8 53 


06.8 


3 


68 


08.8 


66 57 50 


8 53 


06.8 


3 


58 


63.8 


66 40 25 


8 53 


05.1 


3 


59 


32.8 


66 26 20 


8 63 


06.3 


4 


00 


20.8 


66 08 10 


8 53 


03.5 


4 


01 


04.0 


65 52 30 


8 53 


06.7 



Thermometer 52^. 
Mean of 17 obseryations, 8h. 53m. 04.86^. 
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APPENDIX No. 5— Continuea. 
November 23, 1846.— Camp 106. 



[7] 





Time, 


p.m. 


• 
Double klU.ades of Sirio* 


LaUtode 






1 




near ibo meridian. 




. 


/ 


A. 


m. 


a. 


Deg. 


min 


sec. 


Deg. 


min. 


sec. 




14 


39.8 


81 


34 


56 


32 


42 


06 




16 


36.0 


81 


36 


20 


32 


42 


11 




16 


30.7 


81 


36 


10 


32 


41 


69 




^ 17 


33.6 


81 


36 


20 


32 


42 


06 




18 


36.8 


81 


36 


40 


32 


43 


01 




19 


33.0 


81 


36 


30 


32 


42 


23 rej. 




21 


17.5 


81 


36 


20 


33 


42 


06 




23 


17.0 


81 


36 


20 


32 


41 


67 




23 


06.0 


81 


35 


46 


32 


42 


04» 




23 


54.8 


81 


36 


10 


32 


42 


07 




24 


40.0 


81 


34 


45 


32 


42 


06 




25 


41.6 


81 


34 


06 


32 


42 


01 




27 


00.0 


81 


33 


10 


32 


41 


5i 



Thermometer 46^. 
Mean of 12 observations, 3S^ 42' 03'. 
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APPENDIX No. 6— Continued. 



Yovemhfr 25, 1846. — Camp lOS— first camp after leaving the R%9 

Colorado. 



DETERMINATION OF TIME. 



Time, p. m. 



A. 
3 
3 
3 
3 
3 

a 

3 
3 



m. 
06 
06 
07 
08 
09 
09 
10 
11 



s. 
67.5 
40.8 
27.9 
16.6 
10.9 
59.8 
48.0 
34.8 



Doable althades of a Lyre 
in the west. 



Deg. min. sec. 

84 00 20 

83 44 16 

83 26 36 

83 07 45 

82 46 50 

82 28 35 

82 09 30 

81 51 36 



Chronometer Tut. 



h. m. s. 

8 53 63.1 rej. 

8 53 69.2 

8 54 01.1 

8 53 59.6 

8 53 59.2 

8 53 60.4 

8 63 58.7 

8 53 58.6 



Thermometer 46°. 



Time, 


p. m. 


Double altitude:! of a Ariotis 


Chronometer fast. 






in the east. 








h. m. 


*. 


Deg. 


min. sec. 


h. 


m. 


s. 


3 16 


18.5 


91 


06 00 


8 


53 


54.4 


3 17 


14.0 


91 


31 25 


8 


53 


49.8 rej. 


3 17 


62.5 


91 


45 15 


8 


53 


55.6 


3 18 


31.6 


92 


02 GO 


8 


53 


54.9 


3 19 


15.0 


92 


20 55 


8 


53 


53.4 


3 19 


58.5 


92 


39 35 


8 


53 


52.8 


3 20 


39.5 


92 


56 30 


8 


53 


53.8 


3 21 


26.8 


93 


16 20 


8 


53 


54.0 



Thermometer 46^. 
Mean of 14 observations, 8A. 53m. 56. 82*. 
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APPENDIX No. 5— Continued. 
Jfovember 26, 1846.— Camp 108. 

DETERMINATION OF LATITUDE. 



[•y] 



Time, p. m. 


Doable altitudes of Polaris. 


Latitade. 


A. m. s. 


Deg. min. 


sec. 


Deg. 


min. 


sec. 


3 24 40.5 


67 52 


05 


32 


40 


11 


3 26 .46.2 


67 52 


56 


32 


40 


22 


3 26 46.0 . 


67 53 


10 


32 


40 


16 


3 27 31.8 


67 53 


30 


32 


40 


16 


3 28 61.6 


67 54 


20 


32 


40 


24 


3 29 44.0 * 


67 54 


40 


32 


40 


22 


3 30 26.8 


67 56 


05 


32 


40 


26 


3 31 06.6 


67 55 


46 


32 


40 


23 


3 32 01.0 


67 55 


46 


32 


40 


24 


- 3 33 26.0 


67 56 

• 


30 


32 


40 


30 



Thermometer 44®. 
Mean of 10 observations, 32** 40' 22". 



['I 
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APPENDIX No. 6— Continued. 
JVoDemier 28, 1846.— Camp 111. 

DKTERMIHATION OF LONGITUDE. 



Time, 


p. a. 


DisUDoe of Aldebarao from 


Doable nltitodee of mooo'k 






moon's western limb. 


lower limb. 


h. m. 


«.• 


Deg. min. sec. 


Dtg. min. see. ■ 


6 27 


34.0 


49 25 25 


129 01 40 


6 29 


22.8 


49 24 45 


129 05 50 


6 31 


16.0 


49 23 55 


129 08 25 


6 38 


17,6 


49 23 05 


129 11 10 


6 05 


16.8 


49 22 35 


*■ 129 12 20 


5 37 


22.8 


49 21 50 


129 13 00 


5 39 


25.8 


49 21 15 


129 12 40 


6 41 


26.8 


49 20 25 


129 11 10 



Thermometer 44^. 
Longitude, by mean of observations, 7A. 43m. 06.4i. 
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APPENDIX No. 6— Continued. 
Ifovemhtr 28, 1846— C^J> 111- 

• DETE&MIIfATtON OF LOMGITVDE. 



[7] 





TUM, 


p.m. 


Distanoe of Fomalhaot from 


Doable altitudes of mooa'e 








moon's western limb. 


lower liodi 




A. 


m. 


5. 


Deg. 


min. sec. 


Dig. 


min. 


sec. 


5 


48 


54.0 


50 


32 60 


128 


57 


30 


5 


51 


03.8 


60 


33 30 


128 


50 


20 


5 


53 


43.7 


60 


34 10 


V28 


40 


30 


6 


58 


03.5 


. 50 


35 35 


128 


22 


15 


6 


01 


68.0 


50 


36 10 


128 


00 


00 


6 


05 


24.1 


50 


37 50 


• 127 


38 


30 


6 


08 


12.5 


50 


39 00 


147 


19 


20 


6 


10 


19.2 


60 


39 00 


127 


03 


20 


6 


15 


10.0 


50 


40 30 


126 


40 


10 


6 


16 


02.7 


60 


41 20 


126 


16 


30 


6 


19 


19.0 


50 


42 40 


126 


45 


50 



Thcnuometer 44^. 

LoDgitude by Fomalhaut 7 43 43.01 i 

LoDgitode by Aldebaran 64 06.04 

Meao 7 43 24.75 



:7] 
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APPENDIX No. 5— Continued. 



ffovember 28 — Camp 111, Cariso creek, first afttr passing t\e 

Jornada. 



DETERMINATION OK TIME. 



' 


~ ~ 


— — — ■ " 


~" 1 


- ., - 


' 


Time, 


p. m. 


Double altitudes of a Lyrte 


Chronometer fast. 






in the west 




• 




k. tn. 


*. 


Deg. min. 


sec. 


A. m. 


s. 


2 49 


25.5 


87 31 


40 


8 57 


58.4 


2 50 


20.0 


87 10 


40 


8 57 


57.2 


2 51 


10.0 


86 51 


20 . 


8' 57 


56,8 


2 51 


54.^ 


86 34 


45 


8 57 


37.9 


2 62 


43.0 


86 15 


30 


8 57 


56.4 • 


2 53 


23.3 


86 00 


20 


8 57 


57.0 


2 54 


18.2 


85 39 


35 


8 -57 


57.7 


2 65 


07.3 


85 19 


50 


8 57 


55.2 


2 55 


51.6 . 


85 03 


35 


8 57 


55.0 



Thermometer 48*^. 



Time, ] 


p. m. 


Double allLtudes of 


a Arielis 


\ Chronometer fast. 






in the east 










/i. m. 


S. 


Deg. 


min. 


sec. 


h. 


m. 


s. 


3 02 


01.8 


88 


21 


15 


8 


57 


56.7 


3 03 


06.2 


88 


47 


45 


8 


57 


58.2 


3 03 


59.8 


89 


10 


05 


8 


57 


58.8 


3 04 


55.5 


89 


33 


45 


8 


57 


58.2 


3 05 


55.8 


89 


59 


45 


8 


57 


56.7 


3 06 


47.8 


90 


21 


10 


8 


57 


57.8 


3 07 


47.5 


90 


46 


30 


8 


57 


57.3 


3 08 


32.8 


91 


05 


25 


8 


57 


57,7 


3 09 


21.5 


91 


27 


35 


8 


57 


53.7 rej. 



Thermometer 48°. 
Mean of 17 observations, 8h. 51m. 57. 26^. 



365 

APPENDIX No. 5— Continued. 
J^'ovember 28, 1846.— G«mp 111. 

DETERMINATIOM OF LATITUDE 



[7] 



Time, i 


p.m. 


Double ftltitqdes or Polaris. 


Latitod*. 


/ 


A. m. 


S. 


Deg. min 


. sec. 


Deg. min 


sec. 


3 23 


15.0 


68 19 


25 


32 52 


31 


3 24 


09.0 


68 19 


40 


32 52 


28 


3 25 


04.5 


68 20 


00 


32 52 


25 


3 26 


06.5 


58 19 


30 


32 61 


56 rej. 


3 26 


50.0 


68 21 


20 


32 52 


43 


3 27 


35.0 


68 21 


35 


32 52 


40 


3 28 


'22.6 


68 21 


40 


32 52 


33 


3 29 


34.6 


68 21 


60 


32 62 


24 


3 30 


52.0 


68 52 


20 


32 62 


24 


3 32 


11,8 


68 23 


20 


32 52 


37 


3 33 


20.0 


68 23 


40 


32 52 


34 


3 34 


02.5 


68 23 


65 


32 52 


33 


3 35 


20.0 


68 24 


25 


32 52 


39 



Thermometer 46°. 
Mean of 12 obserTations, 32° 62' 33" 
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APPENDIX No. 5— Continued. 
JVovember 29, 1846.— Camp 112, « Valle Citon." 

OETEBMINATION OF TIME. 



Time, 


p.m. 


Double altitades of a Lyre 


Chronometer fast. 






in the west. 








h. m. 


5. 


1 

Deg. mifi. sec. 


A. 


m. 


s. ' 


2 47 


23.8 


87 10 05 


8 


58 


44.1 


2 48 


17.0 


86 49 10 


8 


58 


42.7 


2 49 


13.9 


86 27 20 


8 


58 


42.6 


2 50 


03.5 


86 08 25 


8 


58 


42.9 


2 50 


51.5 


85 50 15 


8 


58 


43.5 


2 51 


32.0 


85 35 05 


8 


68 


44.2 


2 52 


24.2 


85 14 45 


8 


58 


43.3 


2 53 

. — ~=i 


12.4 


84 56 10' 


8 


58 


42.9 



Xbermometer 50°. 





Time, 


p. ID. 


Double altitudes of a Ariel is 


Ch 


roiumeter fust. 










in tl 


le cast. 










A. 


m. 


s. 


Dcf^. 


mill. sec. 


h. 


m. 


s. 




2 


58 


01.0 


87 


59 50. 


8 


58 


43.7 




2 


58 


50.3 


88 


21 20 


8 


58 


41.9 




2 


59 


30.0 


88 


37 35 


8 


58 


42.9 




3 


00 


19.2 


88 


58 30 


8 


58 


42.4 




3 


01 


20.3 


89 


23 55 


8 


58 


42.9 




3 


02 


16.5 


89 


48 35 


8 


58 


40.5 




3 


03 


10.8 


90 


10 35 


8 


58 


42.4 




3 


04 


12.0 


90 


36 40 


8 


58 


41.8 




3 


05 


04.2 


90 

• 


58 35 


8 


58 


41.7 





Thermometer 50^. 
Mean of 17 observations, 8A. 58ffi. 42. 78*-. 
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APPENDIX No. 5-rContinued. 
J^ovember 30, 1846.— Camp 112. 

DETERMINATION OF TIME. 



[7] 



Time, 


p. m. 


Doable altitades of a Lyr« 


CbroDomet«r Tait. 








in the west. 








A. 


jn. 


t. 


Deg. 


min. sec. 


A. 


m. 


s. 


2 


47 


58.8 


85 


21 15 


"8 


68 


31.2 


2 


48 


46.6 


85 


02 55 


8 


58 


31.2 


2 


49 


38.8 


84 


42 55 


8 


58 


30.7 


2 


50 


27.5 


84 


24 15 


8 


58 


30.6 


2 


51 


11.0 . 


84 


07 45 


8 


58 


30.7 


2 


51 


55.2 


83 


50 40 


8 


58 


30.3 


2 


52 


45.0 


83 


31 20 


8 


68 


29.3 


2 


53 


29.9 


83 


14 25 


8 


58 


29.9 


2 


54 


21.7 


82 


55 05 


8 


58 


31.1 



Thermomrter 48^. 



Time, p. in. 


Doable altitudes of a Arietis 
in the east. 


Chronometer fast. 


A. TO. S. 


•Deg. min. sec. 


A. m. s. 


3 14 21.0 


96 37 20 


8 58 28.1 


3 16 50.8 


97 40 10 


8 58 27.6 


3 17 25.0 


97 54 10 


8 68 29.1 


3 19 40.6 


98 50 50 


8 58 29.9 


3 22 24.8 


99 59 55 ' 


8 58 29.6 


• 







Thermometer 48^. 
Means of 14 observations, Sh. 58m. 29.69^. 

Boisterous and cloudy. The ground at this camp is spongy, antl 
shaken by the lightest tread. 



[7] 
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APPENDIX No. 5— Continued. 
JV;ot?em6er 29, 1846,— Camp 112. 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


A. 


m. 


*. 


3 


08 


45,0 


3 


09 


51.8 


3 


10 


47.6 


3 


12 


02.0 


3 


1^ 


02.5 


3 


13 


52.6 


3 


14 


33.5 


3 


15 


,26.0 


3 


16 


04.0 


3 


16 


40.8 


3 


17 


27.0 


3 


18 


06.2 





- ^~ ; 


-..,.,... 



Doable altitudes of Polaris. 


Latitode. 




Deg. 


min 


$ec. 


Deg. 


min. 


sec. 


68 


26 


20 


32 


58 


24 


68 


26 


40 


32 


58 


24 


68 


27 


30 


32 


58 


32 


68 


27 


•45 ' 


32 


58 


20 


68 


27 


65 


32 


58 


13 


68 


28 


15 


32 


58 


10 


68 


28 


35 


32 


58 


12 


68 


28 


56 


32 


68 


10 


68 


29 


10 


32 


68 


09 . 


68 


29 


20 


32 


68 


02 


68 


29 


66 


32 


68 


14 


68 


30 


00 


32 


58 


08 



Thermometer 50^. 
Mean of 12 observationB, 32^ 58' 16" 
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-APPENDIX No. 5— Continued. 
December 2, 1846.— Camp 114, " Warner^, 

DETERMINATION OF TIME. 



tn 



Time, 


p. m. 


Poable altitudes of a Lyrie 


dhrohomotcr faat. 






in tbe went. * 






A. m. 


t. 


Heg. min. sec. . 


A. m. 


$. 


2 45 


26.8 


83 51 55 . 


X -8- 69 


16.0 


2 46 


22 6 


83 31 10 
83 10 05 


8 59 


n.2 


2 47 


17.9 


8 59 


17.3 ■ 


2 47 


56.8 


82 54 55 


8 59 


16.4 


2 48 


44.0 


82 37 35 


8 69 


18.1 


2 49 


31.7 


82 18 30 


8 69 


15.6 


2 50 


25.8 


81 57 55 


8 69 


16.4 


2 51 


13.0 


81 40 16 


8 69 


16.3 


2 51 


57.8 


81 23 50 

1 


8 59 


17.9 



Thermometer 34^ 











, 




Time, 


p. m. 


Oonble altiindea of a Arieti* 


Chronometer fast. 






in tlie ea»t. 


, 1 






k m. 


■ *. 


Deg. min. sec. 


A. 


m. 


$. 


2 58 


40.8 


92 59 40 


8 


59 


16.6 


2 59 


32.3 


93 20 50 


8 


69 


.16.6. 


3 00 


24.0 


93 42 35 


8 


59 


16.4 


3 01.- 


-19.5 


94 06 56 


'8 


59 


13.7 rej. 


. 3 02 


12.5 


94 28 30 


"8 


69 


16.2 


3 03 


31.2 


95 00 65 


8 


69 


16.6 


3 04 


19.3 


95 21 05 


8 


69 


16.6 


3 05 


16.8 


95 44 50 


8 


69 


17.2 


3 05 


58.5 


96 03 20 


8 


59 


14.8 



Thermometer 36^. 
Mean of 17 obseiTdtioDs, 8». &9m. 16.465. 
24 
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APPENDIX N6. 5-^Co?itinued. 
December 2, 1846.— Camp 114, " Warner's^' 

DETERMINATION OF LATITUDE. 



Time, 


p. m. 


Doablo altitadcs of Polaris. ' 

* 


Latitod* 


• 


h. m. 


*. 


Deg. 


min. 


sec. 


Deg. 


min. 


1 


3 11 


12.8 


69 


09 


55 


33 


17 


21 


3 12 


11.8 


69 


09 


10 


33 


16 


40 


3 13 


33.5 


69 


09 


25 


33 


16 


29 


3 U 


51.5 


69 


10 


55 


33 


.17 


GO 


3 16 


28.9 


68 


11 


35,. 


33 


17 


09 


3 17 


51.0 


69 


12 


10 


33 


17 


09 


3 18 


35.8 


69 


12 


10 


33 


16 


47 


3 20 


31.0 


69 


12 


50 


33 


16 


49 


» 21 


03.8 


69 


13 


25 


33 


16 


58 


3 21 


52.0 


69 


13 


40 


33 


16 


68 


3 22 


23.8 


69 


13 


55 


- 33 


16 


59 


3 23 


13.0 


69 


14 


10 


33 


16 


59 



Thermometer 64^. 
Mean of 12 observations, 33"" 16' 57". 
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, APPENDIX No. 5— Continued. 
Decembers^ 1846.— Camp 118, San Bernardo. 

DKTE&HIlfATIGSi OF TIMS. 



E^l 



Time, 


p. m. 


Double aUi'ade* of a Lyra 


Cbrononeter Tatt. 






ID the west. 

< 








A. m. 


f. 


Deg. min. tre. 


A 


m. 


*. 


3 19 


08. & 


62 19 00 


8 


59 


41.2 


3 20 


28.8 


61 49 25 


8 


59 


40.8 


3 21 


20.2 


61 30 20 


8 


59 


40.4 ' 


3 22 


17.9 


61 09 30 


8 


59 


41.6 


3 22 


59.5 


60 53 55 


8 


58 


40.7 


8 23 


46.2 


60 36 35 


8 


59 


40.4 


3 24 


34.7 


60 19 25 


8 


59 


39.3 


3 25 


28.8 


59 59 20 


8 


69 


41.5 


3 26 


06.8 


59 44 60 


8 


69 


40.5 



Thermometer 40®. 



Time, 


p.m. 


- -* - , ■ --, ■ ' -r-*— ■ '_ 

Doable ettitadea of • Arietw 










intheeut. 








h, IVIe 


«. 


Deg. min. tee. 


h. m. 


t. 




3 34 


46.0 


117 46 30 


8 59 


36.9 




3 35 


41.8 


118 09 16 


8 59 


37.5 




3 36 


32.8 


118 30 15 


8 69 


37.6 




3 37 


13.8 


118 47 36 


8 59 


36.6 




3 38 


13.8 


119 12 36 


8 59 


35.8 




3 38 


69.6 


119 30 30 


8 59 


38.1 




3 39> 


40.0 


119 47 , 25 


8 59 


37.6 




3 40 


34.7 


120 09 30 


8 59 


38.6 


t 



Thermometer 40^. 
Mean of 17 obserrationt, Bh. 69m. 38.96^. 



rri 
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APPENDIX- No. 5— Continued. 
December 8, 1846. — Camp 118, San Bernardo. 

DETERMINATION OF LATITUDE. 



.»^- — 

Time, 


p. m. 


/*. m. 


S. . 


3 44 


15.0 


3 45 


10.0 


3 4^ 


45.6 V 


3 46 


32.2 


3 47 


10.8 


3 48 


00.8. 


3 48 


34.6 


3 49 


25 .S 


3 50 


04.0 



Double altitudes o 


f Polaris. 


Latitude. - 


DefT. min 


. sec. 


Defr. min, sec. 


C9 01 


30 


33 03 49 


69. 01 


50 


•33 03 45 


69 02 


00 


33 03 46 


69 02 


00 


L 33 03 40 


69 02 


10 


33 03 41 


69 02 


30 


33 03 43 


69 02 


40 


33 03- 46 


69 02 


35 


33 03 38 


69 02 


30 


33 03 32 



Thermometer 40°. 
Mean of 9 observations, 33° 03' 42''. 
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APPENDIX No. 5— Continued. 
December 16, 1846.— Cam;) 120, San Diego. 

DETERMII^ATION OF TIME. 



Ul 



Time, 


p..m. 


Double altitadcs of a Arietia 


• 
Chronometer fast. 






in the east. 






h. m. 


a. 


Detr min. sec. 


A. m." 


5. .' * 


3 33 


31.0 


129 04 15 


8 58 


38.1 


3 34 


24.0 


129 25 25 


8 58 


39.1 


3 35 


15.8 


129 46 10 


8^ 58 


39.2 


3 36 


26.8 


130 15 40 


8 58 


36.9 


3 37 


30.0 


130 41 20 


8 58 


36.4 


3 38 


.23.2 • 


131 02 10 


8 58 


37.8 


3 39 


23.9 


131 26 1 40 


8 58 


37.4 


3 40 


22.6 


J31 50 20 


8 58 


36.9 



Thermometer 50^ 



Time, 


p. m. 


Double altitudes of a Pegaai 


Chronometer hat. 






io the west. 






h. m. 


*. 


•- 
Deg. min. sec. 


A. m. 


s. 


3 52 


26.5 


123 38 45 


8 58 


41.6 


3 53 


43.8 


123 11 55 


8 58 


41,2 


3 54 


42.8 • 


122 50 55 


8 58 


42.0 


3 55 


34.7 


122 33 10 


8 -58 


40.9 


3 56 


25.0 


122 16 45 


8 58 


44.2 rej. 


3 57 


22.3 


121 ' 55 40 


8 fJ8 


41.6 


i 3 .58 


13.0 


, 121 37 40 


8 58 


41.3 


3 '59 


04.5 


121 19 40 


8 58 


41.9 


4 00 


05.2 


120 58 10 


8 58 


42.1 



Thermometer 60^. 
Mean of 16 obserrationsi 8A. 68m. 39.665. 



m 



374 

APPENDIX No. .6— Coatiaaed. 
December 16, 1*816.— iSan Ditgo. 

BBTBRKIHATIQH OF LATITODK. 



Tine, 


p. at. 


Dtabia alUtndM of Polaria. 




h. m.' 


$. 


Dtg. min. tee. 


De/p. min. ttc. 


, 4 17- 


32.0 


68 33 55 


32 46 41 


. . 4 18 


27.8 


68 33 35 


32 45 30 


4 19 


21.5 


68 33 55 


32 46 39 


4 20 


49.2 


, 68 33 55 


32 46 37 


4 21 


33.0 


68 . 33 45 


32 46 32 


4 22 


09.0 


58 33 35 


32 46 27 


4 lbs 


00.8 


68 33 55 


32 46 37 


4^23 


46.6 


68 33 30 


32 ' 46 24 


4 24 


28-.0. 


66 .34 00 


32 46 40 


4 25 


12.5 


68 33 40 


32. 46 30 


4 25 


49.0 


68 33 50 


32 46 34 


4 26 


20.8 


68 33 50 


32 45 34 



Thermometer 60^. 
Mean of 12 obserrations, 32^ 45' 84". 
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APPENDIX No. 5— Continued. 
December 16, 1846.— San Diego. 

DETERMINATIOK OF LATITCOS. 



[7} 



Tiae. 


p. m. 


Doable altitadM of a Ceti 


Latitude. 










near thi meridian. 








■ 


h. 


m. 


5. 


Deg. min. sec. 


Deg. 


min. 


• 

uc. 


6 


04 


16.0 


121 24 45 


32 


44' 


40 


6 


06 


24.2 


- 121 27 40 


32 


44 


32 


6 


07 


36.5 


121 28 35 


32 


44 


37 


6 


08 


16.2 


121 29 05 


32 


44 


35 


6 


09, 


41^8 


lil 30 40 


' 32 


44 


07 


6 


10 


53.2 


121 31 20 


32 


43 


52 


6 


12 


04.0 


121 31 05 


'32 


43 


55 


6 


12 


43.8 


121 3a 20 


33 


44 


11 


6 


13 


43.0 


121 30 30 


32 


43 


51 


6 


15 


08.5 


121 29 00 


32 


44 


02 


6 


16 


02.5 


121 26 20 


32 


45 


51 



Thermometer 40^. 
Mean of 11 observatioos, 32^ 44' 12''. 



\ 



LU 
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APPENDIX No. 5— Continued. 
Dtcemher 16, 1816.— iS^n Diego. 

DETEHMINATIOir OF TIME. 



Time, 


p.m. 


fiooUe aliiiailet of Altlcba* 


Chranomcter faat. 






ran in the CMC. 

• 






h: m. 


«. 


Deg. min. see. 


A. 


m. t. 


4.40 


14.0 


90 62 60 


8 


68 24.7 


4 ii 


04.8 


91 13 30 


8 


58 26.6 


4 41 


41.2 . 


91 29 35 


8 


68 23.1 


4 48 


30.6 


91 49 26 


8 


68 24.7 


4 43 


19^.8 


92 10 00 


8 


^8 24.1 


4 44 


17.6 


92 33 A) 


8 


58 ^26. 6 


4- 46 


36.6 


93 01 36 


8 


68 25.1 


4 46 


29.6 


93 29 15 


8 


58 22.1 rtj. 


4 47 


27.2 


^ 62 .15 


8 


58 21.7 rej. 



Thermometer 60^. 
Mean of 7 observations, 8A, 58m. 24.70*. 





Time, p. 


m. 


Doable altitodes of 


— in the west. 


A. 


m. 


s. 


Deg. 


min' 


sec. 


"5 


27 


32.5 


104 


32 


40 


5 


28 


06.2 


104 


14 


45 


5 


' 29 


03.8 


103 


55 


10 


5 


29 


43.^5 


103 


37 


65 


5 


30 


29.6 


103 


18 


15 


5 


31 


11.0 


103 


01 


15 


6 


32 


10.5 


102 


36 


50 


5 


35 


40.3 


101 


58 


20 


4 


• 35 


21.6 


101 


16 


10 


6 


36 


09.8 


100 


56 


10 


6 


37 


06.5 


100 


32 


30 



ThermonSeter 50^. 



377 

IPPENDIX No. 5— Continued. 
December 19, 1846.— San Diego. 

DETERMINATION OF TIME. 



[■7] 





Timo, p. 


ID. 


Doublo altitudes of 


sun'x upper Itmb. 




. 1 
k. m. 


• 

s. 


Deg. 


mil*. 




11 23 


04.8 


. 48 


00- 




, 11 24 


26.0 


47 


40 




n 25 


05.8 


47 


30 




11 2d 


43.7 


47 


20 , . 




11 26 


22.5 


• ^ 47 


la 




11 27 


01.5 


.47 


00 




11 87 


3S.0 


46 


50 




11 28 


19.8 


46 


40 


• 


11 28 


55.7 


46 


30 




11 29 


31,5 


46 


20 



Thertooiuetef 64*:. 



DET£BMIKATIOK OF INDEX EREOR. 



On the arc 
Off the arc 



Kp.sec. 


MiH. 


sec 


32 15 


31 


65 


32 25 


32 


40 



[Tf] 
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APPENDIX No. 5— Continued. 
December 19, 1846. — San Diego. 

DETERMINATION OF TIME. 



r««, 


p.m. 


io the «-est. 

• 


A. m. 


t. 


Deg. 


min. sfc. 


6 11 


05.2 


114 


03 10 


6' 12 


09.0 


113 


36 25 


6 12 


52.0 


113 


18 15 


•6 13 


35.8 


112 


59 35 


6 14 


25.0 ' 


♦ 112 


39 30 


6 16 


17.5 


112 


19 50 


6 16 


10.5 


111 


57 30 


6 17 


24.0 


111 


25 30 


(» 18 


22.5 


111 


01 05 


6 19 


54.0 


110 


23 00 



Chroiiometer (kit. 



A.> m. 



Thermometer 50°. 



Timi), 


p.m. 


Duablr altitudes of a Ononis 


Chronom«t«r fast. 


• 




in the east. 






h. m. 


S. 


Deg. min. sec. 


A. 71%. 


s. 


6 29 


36.8 


97 07 30 


8 57 


49.5 


6 30 


36.6 


97 29 05 


8 57 


50.3 


6 31 


21.2 


97 45 15 


8 57 


50.5 


6 32 


10.0 


98 04 05 


8 57 


47.4 


6 32 


56.5 


98 19 50 


8 57 


51.5 


6 33 


39.8 


98 35 05 


8 57 


51.6 


6 34 


28.5 


98 53 15 


8 57 


50.0 


6 35 


15.8 


99 OS 55 


8 67 


53.7 


6 36 


00.8 


99 25 30 


8 57 


62.8 


6 36 


39.8 


99 40 25 


8 57 


50.2 



Thermometer 50^*. 
MeaD of 10 observations, Sh, 51m. 50.75#. 
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APPENDIX No. 5-CMtiiiiied. 
December 19, 1846.— i$«i» Diego. 

pBTKaMINATIOM OF I.ATITVDB. 



C] 



Tteie, 


p.«. 


DoaUe altiiiideiof • C«U . 
near Um meridiaa. 


Latitnda. 




h. m. 


s. 


Deg. min. 


sec. 


Deg. min. 


see. 


6 63 


16.0 


121 27 


10 


32 44 


18 


6 64 


38.6 


121 29 


46 


32 43 


48 


5 65 


44.0 


121 -30 


«0 


32 43 


48 


6 66 


30.6 


121*30 


45 


32 43 


53 


6 67 


26.8 


121 31 


00 


32 43 


67 


6 00 


32.5 


121 32 


10 


. 32 43 


16 


6 01 


16.5 


121 32 


20 


32 42 


69 


6 02 


02.8 


121 31 


60 


32 48 


69 


6 02 


68.0 


121 30 


40 


32 43 


10 


,6 03 


42.8 


121 39 


20 


32^ 43 


26 


6 04 


61.6 


121 27 


25 


32 43 


40 



Thermometer 5(P. 
Mean of 11 observationi, 32^ 43' 34"". 



I'] 
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APPENDIX No. 5— Continued. 
December 20, lSi6.^San Diego. 

DETKHHIHATIOV OF LATITUDE. 



Time, p. m. 


Doable iUitaJe* of Polaris. 


Latitude. 

• 




h. m. s. 


Deg.'min 


xec. 


Deg. min 


. sec. 


6 30 15.2 


67 58 


35 


32- 45 


44 


6 31 04.8 


67 58 


20 


32 45 


49 


6 31 51;5 


67 57 


50 


32 45 


45 


6 32 35.0 


67 5» 


10 


32 45 


36 


6 33 10. a 


67 56 


55 


32 -45. 


37 


6 36 51.5 


67 r.5 


10 


32 45 


37 


6 37 40.1 


67 54 


50 


32 45 


40 


6 36 21.5 


67 54 


10 


32 45 


30 


6 39 09.8 


67 64 


05 


32 45 


29 


6 39 49.8 


67 53 


25 


32 45 


80 


6 40 60.0 


67 53 


05 


32 45 


34 . 


6 41 32*.6 


67 52 


35 


32 45 


31 



Thermometer 45°. 
Mean of 12 observations, 32° 45' 38". 
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APPENDIX No. 6— Continujed. 
December 20^1846.— San Diego. 

SETEKMINATION OT TIME. 



[7] 



Time, 




Double allit 
in tl 




Chronometer fast. 

1 




10 west. 


A. m. 


s. 


Deg. 


min. sec. 


A. m. J. 


6 03. 


15.5 


115 


36 20 


■- 


6 04 


11.2 


115 


11 10 




6 04 


51.5 


114 


55 45 


^ 


6 05 


41.5 


114 


34 04 




6 06 


26.5 


114 


15 50 




6 07 


15.7 


113 


55 40 




6 03 


13.2 


113 


31 60 




6 08 


53.2 


113 


15 20 




6 09 


32.8 


H2 


58 18 






• 




— ,. ■ •. 


^ 



Thermometer 45^. 



*^ 



Time, 


p..m. 


,= : : ; 

PoaUe alUtades of a Orionis 


Chronomettt fact. 


. 




ia the ewt. 






A. m. 


*. 


Deg. min. tee. ■ 


A. 


m. i. 


6 15 


16.8. 


93 18 65 


8 


67 43.0 


6 16 


18.3 


93 41 23 


8 


67 44.6 


6 17 


02.0 


93 58 40 


8 


6^6 


6 J7 


61,6 


94 16 30 


8 


6 18 


40.0 


' 94 34 60 


8 


67 42.8 


6 19 


30.0 


94 53 40 


8 


67 42.1 


6 20 


23.8 


95 13 60 


8 


67 41.3 


6 21 


17.8 


95 33 46 


♦ 8 


67 41.6 


6 82 


05.6 


96 61 10 


8 


67 42.0 



Thermometer 46^. 
Mean of 9 obserTations^ 8A. 67iii. 42.68#« 



[7] 
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APPENDIX No. 6— CoBtinued. 
December 21, 1846. -V^anDt ego.. 

DETERMINATION OF TIME. 



Time, 


p.m. ' 


=*— i^-: ' ■'■ ■ ■■■.,,•--,: = 

Doable altitudes o^ a Andro- 


Chrenomater tut. 






medsB in the west. 








h. m. 


*. 


Deg, tnin. tez. 


h. 


m. 


«. 


6 03 


19.2 


■ 99 40 ' 55 


8 


57 


28.3 


6 04 


14.5 


99 18 10 


8 


57 


29.3 


6 05 


00.5 


98 58 25 


8 


57 


28.1 


6 05 


52.8 


98 37 05 


8 


57 


29.6 


6 06 


45.8 


98 14 05 


8 


57 


27.4 


6 07 


31.0 


97 64 40 


8 


57 


26.4 


6 08 


20.0 


97 35 25 


8 


57 


29.3 


6 09 


09.2 


97 14 50 


8 


57 


29.3 


6 09 


52.5' 


96 56 20 


8 


67 

— =: re: 


28.6 



Thermometer 45^ 



Time, 


p. m. 


Donble altitades of a Orion 






io the east. 


1 

4. m. 


«. 


De/f. min. stc. 


6 16 


16.8 


95 15 30 


6 17 


06.8 


95 34 15 


6 18 


00.6 


95 53 50 


6 18 


57.8 


96 15 05 


6 19 


40.5 


96 30 15 


6 20 


25.7 


96 48 05 


6 21 


16.5 


97 05 30 


6 22 


06.0 


97 23 35 


6 23 


03.5 


97 45 40 



ChroaomM«r tut. 



h. m. 

8 57 



8 
8 
8 
8 
8 
8 
8 
8 



57 
67 
57 
57 
57 
57 
57 
57 



$. 

25.8 
25.1 
25.7 
25.3 
27.1 
23.3 
26.3 
26.4 
23.3 



Thermometer 45°. 
Mean of 18 obserTntiong, 84. 57in. 26.90«. 
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APPENDIJC No. 5— Contiooed. 
December 2^, iSiS.—San Diego. 

DKTCaMIVATIOK OF LATITUDE. 



in 



Ti«e, 


p.m. . 


OoqUa •Ititndci of a Ceti 


f miffc 








DMr the merUuia. 




4. 


m. 


s. 


Deg. 


1 
min. sec. 


Deg. mm. $ -r. 


5 


42 


48.0 


12 1 


23 40 


3s 44 as 


5 


44 


04.6 


12) 


25 45 


32 44 89 


. 6 


45 


36.0 


121 


27 05 


32 44 45 


5 


46 


58.0 


121 


28 45 


32 44 3t 


5 


48 


15.8 


121 


28 45 


32 44 &3 


.6 


50 


11.8 . 


121 


29 35 


32-44 45 


5 


51 


04.0 


121 


30 00 


32 44 30 


6, 


52 


26.7 


121 


29 10 


32 .44 4S 


6 


63 


36.6 


121 


28 50 


32 44, 30 


5 


54 


43.0 


121 


27 36 


32 44 38 


6 


56 


15.2 


121 


25 55 


32 44 45 


6 


67 


26.2 


121 


23 40 


32 44 61 



Thermometer 45^. 
Mean of 12 obserratioas, 3^ 44' 39^'. 



[7] 
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APPENDIX No. 5— Continue J". 
December 23, 1846.— San Diego. 

DETERMINATION OF LATITUDE. 





Time, 


p. m. 


A. 


tn. 


*. • 


6 


33 


04.0 


5 


34 


05.5 


5 


35 


16.0 


5 


36 


32. 


5 


37 


15.0 


5 


38 


09.8 


5 


38 


51.8 


5 


39 


55.5 


6 


44 


06.5 


5 


42 


16.2 


6 


44 


23 .« 


5 


45 


24.6 


5 


46 


24.8 


5 


47 


33.0 


6 


48 


35.7 


5 


49 


25.8 


5 


60 


24.5 


B 


51 


09.8 



Donble aUitudcs of a Ceti 


Latitade. 


1 ■ 1 


near the meridian. 






-■ 


Deg. 


min. 
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APPENDIX No. 5— Continoed. 
December 23, 1846. — San Diego. 

DETEBMINATIOK OF TIXS. 
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APPENDIX No. 6. 



Washington City, October 8, 1847. 

Sia: I have the honor to submit, hertwlth, a report of such ob* 
jects of natural history as came under ray observation while I was 
attached to the topographical party, under )our command, during 
the journey from Fort Leavenworth to Bent's Fort. 

The plants which were collected were submitted to the inspec- 
tion of Dr. Torrey, to whom I am indebted for their names. 
With great respect, I am, sir, your most obedient servant, 

J. W. ABERT, 
Lieutenant U. S. Top. Engineers. 
To Lieut. W. H. Emort, 

17. S. Topographical Engineers, 



JSTotes of Lieutenant J. W. Ahert. 

On the 27th of June, 1846, we set out from Fort Leavenworth. 
The day was clear and bright; the woods were rejoiced with the 
voice of the mocking bird, and of the many little warblers that 
w^ould join in the chorus of his sonpj; the bluebird was there with 
his sprightly notes, and the meadow lark, perched on some tall 
mullein weed, carolled forth his song of love. As we were heartily 
tired of remaining quitt, we were well prepared to enjoy ih« 
beautiful scenes that our progress gradually developed. The 
ground is what is called "rolling prairie," of gentle curves, one 
swell melting into another. 

The soil around is extremely rich; the whole country is verdant 
with the rank growth of the 'Hall grass," as it is called by way of 
eminence, when compared with that which grows beyond the re- 
gion of the walnut and the hickory. 

Here arc many varieties of useful timber; the hickory, the wal- 
nut, the linden, the ash, the hornbeam, the maple, the birch, and 
the beech, also the cotton-wood; but, beyond the limits of the 
"tall grass," there is the cotton-wood only. 

Five miles from Fort Leavenworth we passed a large buttc, 
called "Pilot Knob;" its top is flat, and unites with the vallies be- 
low in a curve like that of a ropp slackly drawn; spreading over 
the valleys, and climbing almost to the top of the butte, we saw 
fine forests of timber, consisting chiefly of oak. Among the shrubs, 
we /ioticed the hazel, (corylus Americanus,) and the button bush, 
(cepbahnius occidentalis,) among V\v^%t Ikfi vrlld grape had twisted 
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its tendrils and was growing so luxuriantly that it was with great 
difficulty one on horseback could force his way through. 

On the hill sides the wild rose was still in bloom, and mingled 
its pink flowers with the beautiful white clusters of the Jersey tea, 
(ceonothus Americanus.) The prairies were covered with«tall 
stalks of the rattlesnake weed, (ruHbeckia purpurea. ) 

Some of our mules proved very refractory, but we soon con- 
quered them with the aid of the "l<izo,"/or cabresto, as it is often 
called — a rope of hair or plaited hide, 50 to 60 feet long, in which 
a noose is formed that, by a skilful han<l is easily thrown over the 
mule's head; the noose being gradually tightened, the animal soon 
falls to all appearance lifeless. Now, the bridle, the saddle, and 
packs are fixed, the noose loosened, and the mule rises ready for 
the journey. 

After a march of twelve railns we encamped near a log house, 
-close to a fine spring of cold clear water. Here we noticed the 
white hickory, or downy hickory, (juglans pubescens,) the chest- 
nut oak, (quercus primus acuminata,) the spicewood, (laiiru^ ben< 
2oin,) and, deep in the woods, the modest May apple, (podophyl- 
lum peltatum,) and bloodroot, (sanguinaria canadensis.) 

As we retired to rest, the sky became cloudy, and in a little time 
a plentiful shower of rain fell, which annoyed us greatly as it 
drove through our tents. 

28th, — During the early portion of the morning, the rain con- 
tinued with some abatement, and, as the sky showed signs of clear- 
ing off*, we commencetl making our arrangements for the march. 
I went down to a log-house close by, and, whilst examining it, was 
attracted by the chirping of birds, and, on searching, found that 
the sound proceeded from the chimney, and I there discovered a 
beautiful nest, in the stiape of a half basket, firmly attached to the 
chimney walls with clay, lined internally with horse hair and soft 
grass, and covered externally with moss; within were five un- 
fledged birds, their eyes scarcely open, and at every sound they 
heard they would open their mouths and scream for food. Tbe^ 
anxious parent several times darted down near my head. I wished 
much to ascertain its species, but, although it lit on the trees near • 
the house, I could not get near enough to make any decision, and, 
as I did not desire to kill a bird with young, I had to content my- 
self with the name Some of my people gave it, to whom I pointed 
it out, and who called it the *'grey bird.'' 

After some little trouble with the mules, we got off about 7 
o'clock, the rain had made. the roads slippery, and the wheels cut 
into the soft mould so that the mules labored hard; at length we 
reached a sudden rise where, in spite of our efforts, we were obliged 
to remain until 'one of t'»c volunteer teamsters, seeing our diffi- 
culty, kindly brougl.tus three yoke of oxen, and soon drew us up 
the slope. Passing on over gently rising and falling swells and 
Tallies, with the delightful breeze that one almost always meets on 
the prairies, we felt our spirits rising with the clearing away of 
the clouds, and when the sun broke forth in S|jUuAf>T^ \\3A tk^^'^aw- 
tioR was trul^ exhiJirating. Whcnetcr we lod^ to oiv^ i\^^ ^^ ^^ 
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iroad we noticed that our horses would frequently sink to the fet- 
lock, and saw on the ground little piles of loose earth, like small 
-ant bills, being iaibout 5 inches high and 10 or 12 inches in diam- 
eter at the base, and without any opening; they are formed by the 
sanH rats or gophers, (pseudostoma bursarius^) and although their 
habitations cover the prairies, there are few persons I have met 
with who have ever seen them. 

On our route we started several prairie chickens, (tetrao cupido.) 
After a march of 11 miles we reached Stranger creek, a romantic 
little stream of water, clear as crystal, that ripples over a pebbly 
bottom. The banks are high and composed of rich loam that 
nourishes immense oaks and sycamores, (platanus occidentaPis.y 
The bankswere now so slippery from the rain, and so steep withal, 
that we were necessitated to unload our wagons before we could 
achieve the ascent. We were soon encamped, and had our bed- 
ding exposed to the sun to dry. We noticed a great xjuantity of 
the orange colored aaclepias, (asclepias tuberosa,) around which 
gaudy butterflies were flitting. The low grounds near us were 
covered with a prickly button head rush, (eryingiuni aquaticum,) 
the roots of which, when candied over, formed the kissing comflts 
of Falstaff. 

The woods were skirted by a dense growth of hazel, plum trees,, 
and tangled grape vines. Here, too, we found the little quail, (or- 
tix virgmiana,) suddenly rising up from under our feet, and startling 
us with the whizzing sound of its wings. This evening the muskc- 
tOes were very numerous and we lay down to be tormented by 
these provoking pests; but few of us were able to sleep, although 
none of us slept very comfortably last night. 

29th. — Yesterday evening, we found that the hind axeltree of 
our wagon had been split in crossing the cretk; and, being fearful 
lest we should break down at some place where good timber could 
not be obtained, we sent out two men to procure a piece of tim- 
ber, and they soon brought in k fine piece of hickory, dragging it 
into camp by means of a 'Mazo" that they had affixed to it and 
had then passed round the neck of a mule. Luckily for us, there 
was a good carpenter in the volunteer camp, and, although his 
tools consisted only of a saw, an axe, a drawing knife, and an 
auger, he, nevertheless, managed to fashion a very good axlctree. 
This work detained us untij 1 o'clock, when we started for the 
Kanzas river, having, through the kindness of Colonel Ruff, ob- 
tained a new teamster in place of the one who deserted last night. 

The prairie was yet what is called rolling; the flat bottoms were 
covered with the rosin weed or polar plant, (silpliium hiciniatum,) 
whose pennate-parted leaves have their lobes extending like fingers 
on each side of the mid rib. It is saidthat the planes of the leaves 
of this plant are coincident with the plane of the meridian; but 
those I have noticed must have been influenced by some local at- 
traction that deranged their polarity. 

The orange colored asclepias, (A. tuberosa,) and the melan- 
tbium virginicum, a whUe-ftowervvx^ bush, were also a!)undant. 

The timber oa the ravines iiouiv^Uii oi x>x^>«\\\\.^ ^^V^<^.^lba^l 
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black jack oak, (Q. ferrugineai) mulberry, (morus rubra,) walnut^ 
(F. nigra,) the hickory, the red bud, (ericis canadensis.) The- 
nettles (uitica canadensis) had grown to the height of 7 or 8 feet^ 
all of which show the prodijral fertility, of the soil. 

As we approached the Kanzas river its tributaries seemed to 
muhi]>1y rapliily, and the rolls in the prairie became mure abrupt. 

At 3 o'clock, we ascended a high iidge that gave us a fine view 
of the whole surrounding country. Presently reaching a little 
slrttim, whose banks were exct-ssivply steep and slippery, the wag- 
ons attempted to ascend; but one ot the wagon wheels sunk deep 
in the mud, and completely stopped all progress; we were there- 
fore obliged to unload everything, and tiien clap all hands to the 
wheel, when we rose the hill amid the cheers of the men. A 
Fienchman, mounted on a wild mule, had alreaily cro sed and was 
standing on the western bank, which is 10 or 12 feet in bright, 
when the mule suddenly spiung oflf the bank into the creek, just 
grazing with its feet the head of one of the men over whum it 
pa^'sed in its desperate leap. No one was huit, and the Frencliman 
still sat as firm as ever. 

As we neared the Kaw or Kanzas river, some of us went in ad- 
vance, uud soon reached an Indian housf;; the occupants said tljey* 
were SKawnees. Tliry appeared to be very comfortably fixed; had 
plenty of fine rooking cattle, pigs, and chickens; wilhin a few 
yards of the house, a clear stream of good water spouted forth from 
the side of a hill. We learned of the Indians that the distance to 
the Kaw river was 1}^ miles. 

Crossing a high ridge, we enter the Kanzas bottom; it was over- 
.grown witli a tall grass (arundo phragyiites) fr(»m 5 to<) fett high, 
and mingled with this was the long-It afed willow and the cotton- 
wood. A quarter of a mile from the river bank, we entered the 
timber, consisiing of the varieties "already mentioned; the ground 
on whicii it grew was a deep loose sand difficult to get through. 

In the river we. found two large flat bo?as or scows manned by 
Shawnee Indians, dressed in bright- colored shirts, with shawls 
around th^'ir heads. The current of the river was very rapid, so 
that it rr(j[uired the greatest exertions on the part of our ferryni'-n 
to prevent the bouts from being swept far down the stream. We 
lan'led'just at thn mouth of the Wiikaroosa creek. Here there is 
no perceptible current^ the creek is 14 feet deep, while the river 
does not average more than 5 feet, and in several places is quite 
shoal. 

It was nearly 10 o'clock before all our company bad crossed, 
and was so dark that we could scarcely see to arrange camp; so 
we lay down on the river bank and sent our horses out on the 
prairie to grass. We finished our suppers at 12 o'clock and lay 
down again to sleep; but, worn out as we ^vere, the mosquitoes 
showed us no compassion, and large hooting owls, (bubo virgiai- 
anus,) as if to condole with us, commenced a serenade. 

The pure cold water of the Wakaroosa looked so inviting that 
some of us could not refrain from plunging hetvo.^vVv \\.% ^x'^^v^i^ ^^^*» 
face; one of the Qat boats formed a coavenveuX. ^We*^ it^tDk^\Jv^ 
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to Spring. The sun was rising, surrounded by golden clouds; inr 
one of the flat boats, three of the Indians who had assisted in 
i'errying us over were soundly sleeping, and far away stretched the 

fradually diminishing trees that overhung the Kanzas water; th^ 
ing-iisher (alcedo alcyon) was dartling along, uttering his shrill 
rattling scream; flocks of paroquets (centurus Carolinensis) were 
circling over head, screaming and darting amid the tall walnut and 
sycamore trees. 

We now- made ready for our march, having engaged a fine look^ 
ing Indian lad to go with the-party. Our horses had not had much 
time to eat last night, and seemed disinclined to pass through the 
luxuriant graiss that lay on each side of our road, and were con- 
stantly trying to snatch a mouthful of the delicious herbage. 

At 8| o'clock wu had a glimpse of the Wakaroosa buttes; on 
our right then was a large corn-field, of about 30 acres; then a 
line ol timber, stretching as far as the eye could reach; on our left 
lay the broad rolling prairie, and directly in front we could see 
the load crossing the swells of the prairie, until it could be no 
longer distinguished. As we continued to advance, we found that 
our road led us directly between the two buttes. 

We soon reached them, and then saw the "divide" that separates 
the waters of the ''Wakaioosa" from those of Vie "Marais dea 
cyf^nes," or Osage, (as it is called near its mouth;) upon this 
divide ihe Santa Fe road is laid out. 

We soon saw the Oregon trail, which here unites with that to 
Santa Fe; shortly after passing the junction of these trails we 
reached a steep declivity that forms the bank of a small stream, 
' and noticecf that the Indians had been working here i'or coal; in ^ 
I the superincumbent shale we found traces of fossils resembling the 
[ broad flat leaves of the iris (Iridu,'.) While we were cxai«ining 
li:is formation, my horse, that had been driven almost mad by the 
flits, (tiibani,) broke from his fastenings and rushed into the creek, 
in order to roll in the water, and thus free himself from h s tor- 
mentors; what a misfortune! for my saddle and pistols were on his 
bv.'k; some ot the party dashed towards him, and, springing up, 
he galloped ofl*, scattering all my accoutrements on tli^e road; but I 
ricovereci every tking, even my pistols. 

We conllnuid on over a broad flat bottom of marshy land, but 
found, boi'ore we had proceeded far, that our course bore too much 
to the north. We, however, continued to. lollow on in hopes it 
would take a turn, but were disappointed. As it was now late, we 
encamped on the Wakaroosa river, having marched nine miles. 
During the day, our animals suflered greatly from the horse-fly, 
(tabani;) these flies completely covered the necks and shoulders 
of the horses and mules, tormenting them excessively. 

Amongst ti:e birds observed this day, were the dove, (ectopistes 
Caroliiiiensis;) the flicker, (picus auratus,) the blue bird, (siali^ 
Wilsonnii;) ihe bunting, (pipilo erythropthalmus;) and the crow, 
(corvus Amdicanus.) The last mentioned birds were lounging 
jacar j large corn-field, and weie, doubtless^watching wulh interest 
tJje ripening of the grain. 
Those fiienda of the prairie vo7^^^\it>\.V^ co^-Vv^^^Vjs^^X^'Cw.xi.^ 
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pecoris,) macte their appearancei and no sooner had we picketed 
our animals than those birds installed themselves on their backs. 

The elder (sambucus pubescens) was still in bloom, and the 
orange asclepias still displaying its gaudy flowers, much to the 
delight of the brilliant butterflies that sported around it, and are 
so constantly found near it, that it is often called the butterfly 
plant. 

Our camp is on a high point which separates the branches of a 
little stream; the grass around is good, and our situation high, and 
must bid defiance to the mosquitoes. Along the margin of the 
creek I found a beautifnllily, (lilium tigrinum,) of a bright orange 
color, and beautifully dotted. 

On July 1 we arose early and made ourVay back to the trail 
we had left. After a march of three miles we reached the route 
sought for; we then rose to the top of the "divide," which unites 
with the Wakaroosa valley by a series of slopes ihat resemble the 
exterior slopes of parapets, their crests changing dtVection sud- 
denly, so as to. form sharp angles like those of a bastion; we 
ascended 15 feet, and on taking a bearing back, found that the 
Wnkaroosa buttes were north 40° past. 

After Jtravelliner thrpp milr? frr'^-fr. we reached the broad trail 
of the trader? from Ind»»p('nHer)re. M's-^ouri, to Santa F6. 

As our horses moved throuprh th** ^ra?5S; the horse-flies seemed to 
be shaken from the spikeletJ!, as the farina from the stamens of 
corn, when shaken by the wind; then rising up they covered the 
heads and necks of the poor animals, making them frantic with 
pain; they would rub against each other, and stamp their hoofs; 
and some would place their he^ds so ns to get the benefit of the 
switchings of another's tail; and even the riders were annoyed by 
thtir desperate efforts to get rid of these persecutors. 

Before we had proceeded far, we met a man driving an ox team; 
he had accompanied sone of the volunteer companies to carry 
provisions; and, having emptied his watjon, he was now on his 
return. He told us that it was twenty miles from the next pool to 
water, so we determined to camp soon; and, having made a mareh 
of eleven miles, we pitched our tents on the very same spot on 
which we had encamped one year previous. Here we collected 
some beautiful flowers, amongst which were the rudbeckia hirta, 
and the delicate bed straw, (galium tinctorum.) 

The stream upon which we were was then merely a line of 
unconnected pools. The only trees to be seen were some tall 
elms, (ulmus Amer.,) in whose tops several turkey vultures 
(rathartes aura) were preparing to go to roost, while below, 
amongst the willow brush that bordered the stream, some cat birds 
(orpheOs carol.) kept up a low conversation as they plunged into 
the inmost recesses of the undergrowth. 

July 2. — As we had the twenty mile stretch to make to-day 
without water, we arose early. The dew last night had been very 
heavy, and we found little pools of water standing on the to^a oC 
our musquito bars, for we had been ob\\^eA Vo ik^^^tV Wsl^. \**X 
Inhere our liars could uoi be fixed conyenieiiXX^' . 
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The mounds made by the gophers or sand rats were more abun- 
dant than heretofore, and* in several places a number of ibene 
mounds had been made so close togtither that the distinctness of 
each was completely lost in the mass, covering an area of five or 
six feet. 

Our road was full of plovers, fcharadrius marmiratus;) they 
would run along before us with great rapidity; then stop until we 
approached quite close, when they would run off again. Thus they 
kept travelling before us all day. We shot several of them, aiid 
I preserved some of their skins, more as a memento of the prairies 
than as a curiosity, for these birdsare .very abundant in the Uni- 
ted States, from Canada to tho gulf of Mexico. 

As we proceeded on*our journey, we heard the, confused hum of 
thousands of grsisbhoppers, now and then broken by the chirping of 
the cricket. These insects are found in great abundance, and obtain 
greater size than any I have seen eUewhcie. I got a cricket this 
morning that measured 1^ inches in length of its body. 

We now entered on the level prairie, where nothing was to be 
seen but a wide expanse of green grass, and the sky above filled 
with cumulus clouds, the shadows of which, as they fell upon us, 
added to the refreshing effects of the delightful breeze one gene- 
rally meets upon the prairie. After travelling a long distance over 
a country, the irregularities of which were so imperceptible that 
one almost doubted their existence, we reached that position whirh 
I took to be the top of the divide. Here lay the half devoureil 
carcass of an ox that had, doubtless, succumbed to the fatigues of 
the journey and deprivation of Wiiter ; for thcsei aniin Is suffer 
much more from the want of water th.in the muV. Some turkey 
' vultures, sailing above our heads, showed that tht-y were not igno- 
f rant of the locality of the carrion. 

In a Utile while ufter passing tlic ox's carcas?, we reached 110 
. ir.ile cieek, which is 22 v.ules distant from our last ni,::ht's carup. At 
this creelc thne if:' a fine grove of timber, containin^^ all the varie- 
ties fouiid in the vicinity of the RnriZHS river. 

About 12 o'ilock w»i leiuhrd this creek, and we here ftjund the 
robin, (turdiis migralorius,) (lie catbird and thcbhu: bird; and, high 
above us, the ^wallow-tailtd hswk (nruulerus turcatu.-:;) W:is sweep- 
ing, round in graceful circles, its white liead glaniint^ in the stm- 
li^^ht. I askf<l tljp Irjdian lad to shoot it for rae with his jille; but 
he gazed iipwprils at the biid, unti serined so struck with the beauty 
of its mnviinenls t^at ho nllcred not a word, but sho-k his head 
to signify that 'h'» biid v.-.'S too fur lor him lo kill it. 1 sh^ould 
think it in possible lor sinaller bird^ ever to escajic li^is liawk, which 
unites the forra anti swifluess of the swallow with \m boldness and 
strenf^th of winjr of the falcon. 

Nigh the b;'nks of the st!?am there was a low piece of ground 

coveitd with the purple ujonawla, (monarda allophj IIck) The 

gaudy butterflies that I have spoken ol before, as llitting around the 

asclepias were now sac^kinir the sweets of th( se fl*>wer&. 

Before wet had fairly pitched our tents, youn^r Mr. Nourse, 

of Waahingion city, entered o.vit c?Lm\>. Wt W^^^\<^w^>V^^Vdl^ sei 
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o». 11-04. Fort Leavenworth the day after we bad left, determined 
to overtake us. We were delighted at Lis safe arrival; nor were 
we less pleased when we found that he had brought letters from 
the friends and relatives whom we had left behind. 

July 3. — We arose early this morning to gain as much of the 
cool portion of the day as possible, determined to push on and see 
if we could not get rid of the flies that are so troublesome to our 
horses. The poor brutes seem to have no time to graze; and, when 
picketed out, they employ tLcir feeding time in rolling in the grass 
and kicking frantically, so that the ground resounds with the 
stamping of their hoots; and, in taking observations with the aid 
of the artificial horizon, one is obliged to select a spot at some 
distance from the horses, to prevent ihe jar which they produce 
from disturbing the surface of ihe mercury. The season appears to 
be unusually dry; 110 mile creek, which at this time last }ear was 
full of water, now has only a few scattered pools in its bed. 

All day we had a brisk breese from the southw.st, mriking the 
travelling very pleasant. The plover and cow-birds were playing 
along the road in front of us, and catching the grasshoppers ihut 
were scattered around in unlimited profusion. 

At 10 o'clock, having marched 15 miles, we reached Independence 
creek, so called by C(»lonel Frumont, in consequence of our en- 
camping here on the 4th of July, one year previous. This creek 
contains the only lunning water we have seen since leaving our 
camp by the Wakaroosa river. Along the road side, I gathered a 
plant called lamb's qLarter, (chenOpodium album,) the plaintain 
-weed, (plantago major,) and a beautiful sensitiv;e plant, with a yel- 
low flower, slightly resembling the violet, (cassia chamaecrista.) 

We enciiniped seven miles beyond laiifpendence creek, in a 
ravine timbered with the elm, the cotton-wood, the hicko/y and the \ 
oak. Some of our hunters went out and killed several wild tur- 
keys, (melcagris gallopaVo.) We saw a flock of curlew, (nume- 
nius longirostris,) and some teal, (anas carol.) 

Snturday^ July 4. — At 5J o'clock, this morning, we crossed the 
creek upon winch we had encamped, and soon reached an elevated 
piece of grou..d, fi^m whence we could sec our road crossing a 
high ridge in a direction S. GO^ W. Whilst prosecuting our march 
we noticed two distant spots in the horizon; and, as we neared 
them, we juilgcd, from the while light that one of the objects 
reftecled, that they might be mounted men. Before long we met 
them, and found our conjectures correct. They said they were 
traders, and had beert as far*i^s Council grove. 

At 7 o'clock, we crossed a stream of running water; at 8 o'clock 
we reached one composed of pools, its banks heavily limbered with 
walnut, and we also noticed the buckeye, (pavia lutea,) and, skirt- 
ing the stream, gooseberry bushes, (ribes triflorum,) and elder. At 
12 o'clock, we reached Rock creek. This stream is very appro- 
priately named, as its banks chiefly consist of rock. Near where 
the road crosses, there is a large pool from four to five feet in depthj 
formihg a fine bathing place; but we did not ^lo\k Vk^x^^^'^ ^r^'^^^^ 
anxious to reach some eminent place, m Viouot o^ N)dl^ ^vj« ^ 
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pushed forward for ^^Big John spring,'' which we reached at 6 
o'clock. Here we luxuriated on the delightful cool water of this 
celebrated spring, reclining under the shade of a tall oak ^^sub 
tegmine querci," at whose base this spring originates; the tem- 
perature of the water being 63^, while that of the air ranges aboye 
80°. 

We saw to-day two beautiful varieties of the evening primrose, 
(cenothera biennis,) the white and the yellow. We noticed amongst 
the birds the brown thrush, (orpheus rufus,) the king bird, (musci- 
capa tyrannus,) the grouse (tetrao cupido,) and the little quail. 

Sunday^ July bth, — We wished^ as we started this morning, that 
we could have taken this spring along with us, the water was so 
beautifully clear and so cold, and the spring shaded from distance 
slround by a grove of, the walnut, the sycamore, and the oak, 
around the trunks of which the ivy (rhus radicans) clambered, and 
at the roots of which grew beautiful lychnis. 

Two miles from ©ur point of departure is Council grove, where 
there is a fine stream of running water, and great quantities of 
quartz and highly fossiliferous limestone. 

Shortly before Courlcil grove, we passed the grave of a white 
man, who had been murdered by an Osat^e Indian; a circular pile 
of stones marks bis resting place; from the crevices between the 
stones the ivy has shot forth; over the grave a long pole leans 
mournfully. When I viewed this simple grave, my mind turned to 
thf proud monuments which are built up by the wealthy in our 
great cities, and which arc daily levelled with the ground to give 
plaee to soini* icDprovemont. Here, on the wild prairie, the Indian 
fill J thf lude Inintt r pass by this spot, and not for worlds would 
I tlicy remove one stone. 

J Continuinc: our march, wc travelled over a distance of 20 miles, 
when we reached ''Diamond spring." This is a fine large spring, 
ot' three or four fret across, the watej extremely cold; the tem- 
perature of the spring is 5l^j while that of the air, the thermometer 
in the shade, is 87^. 

I procured at this })lace a beautiful white thistle, (cnicus acarna,) 
of delij'ious rra^;iance. We saw a great many night hawks (chor- 
deilcs virgin.) and plovers, us well as several herds of deer, (cervus 
virginianus ) I also (collected some of the great grasshoppers of 
tlie prairies. 

Monday^ July Gf/t. — As we set out on our march, the wagon 
mules toolc a I'teak in tlieir heads and endeavored to run off with 
tlie provision wiigon^ but the driver .lurnecl ihem into the wide 
prairie, and soon succeedrd in cjui ting them for a time, but he had 
s»*veral trials iov the master^ before the day's march was over. 
After travLiling 15 miles, we v.rrivcd at ''Lost spring," but did not 
stop, as its appearance was not inviting. 

We noticed near the road numerous large puff-balls or fungi, 

that resembled, both in size and apj)earance, human skulls of most 

beautiful whiteness; the under side is puckered as if a napkin had 

been thrown over a round body and drawn with a string; the in- 

terior resembles flour, except Ihait il co\xe\e^. 
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Continuing our journey) we pressed forward rapidly^ in order to 
Teach Cotton-wood fork, which is nearly thirty miles from the 
place where we were encamped this moring. We had a tedious 
march and did not reach the creek until 3 o'clock. 

Our animals were very much jaded, and add to this, that the 
moment we reached our goal, myriads of horse flies attacked our 
cavalcade furiously. In the efforts of the beasts to rid themselves 
of the flies, they often became entangled in the "cabresto6s;" wc 
were obliged to protect some of them by loose clothing; the mos- 
quitoes, too, were troublesome to horses anA riders. 

Cotton-wood fork is a tributary of the Neosho, as well as Coun- 
cil grove creek and the waters intermediate. This stream is tim- 
"bered with large cotton-wood trees that keep a continued rustling 
' of their leaves, for the f^lightest breeze makes them tremble. 

We noticed here thickets of the eld(»r (S. canadensis) in full 
bloom. The beaufiful monarda (M. allophyla) covered the low 
portions of tlve banks of this stream, while on the little sand bars, 
and close to the water's edi^e, a dense growth of the long-leaved 
willows overhung the clear water, in which sported the blsTck bass, 
the cat fish, and the sun fish. Just where the road crosses, there 
is a fine pool of water, from five to six feet deep and twelve feet 
wide. 

TuesdayjJuly 7. — We concluded that it would be. best to remain 
here for the day, as our animals looked much harrassed by what 
they have already undergone. We employed ourselves in getting 
all our affairs arranged in complete order; for we expect that this 
is the last stop that we shall make for some time to come. Every- 
thing was overhauled, our clothes were all washed, and all' those 
arrangements, such as a journey of this kind suggest, but which 
our continued movement did not permit us to accomplish, were this 
day executed. 

Around our camp the ground looked golden with the different va- 
rieties of the gplded rod, (solidago,) and along the stream we saw 
box elder, (acer negundo^) and extended tickets of plum bushes. 

Not far from the camp we saw some antelope, (dicranocerus fur- 
cifer,) so we sent out an old voyageur with the Indian hunter in 
pursuit of them, but they returned unsuccessful, and reported that 
the antelope were cxtren^ely shy. 

About 4 o'clock, several companies of volunteers made their ap- 
pearance, and until it was quite late we heard the tramp of horses, 
the clashing o4' sabres, and jingling of spurs; at last they ell ar- 
rived, and the camp was quiet, save the howl of the sentinel 
wolf. 

Wednesday^ July 8. — At 5 o'clock this morning we were on the 
route for the Turkey creeks; they are three in number, and unite a 
few miles below the point where our road crosses them; the day 
was pleasant, for the s .y was overcast. 

We had now reached the short grass, that is, not more than four 
or five inches in length, and we saw little patches of the true buf- 
falo grass, (sesleria dactyloides,) a short and c>\t\^ ^t^<^%^^^ mtwv>^^ 



[71 



396 



in its general^ character that it at once catches the eje of the trav- 
eller. 

Ou either side of usvfc observed little circular spots markincc the 
places where the buffalo once wallowed; for these huge animals have 
a habit of throwing themselves on their sides upon the ground; 
they then commence walking, as it were, with their feet on the 
circumference of a circle; this causes their bodies to revolve, and 
thus result circular depressions in the prairies; these, after a rain, 
are for a long time' filled with water, with which the traveller is 
often fain to slake his^liirst. 

These old wallows are now overgrown with plants that grow 
more luxuriantly thnn on other portions of the piairle. There is 
the splendid coreopsis (coreopsic! tii)ctoria)and the silver margined 
euphorbia; (euphorbia marginala;) these at once arrest the at- 
tention. 

It is seldom, now, that the buffalo range this far; no signs of old 
excrements are to be seen, and the bleached bones, left upon the 
plains by the hunter have lonj^ since mouldered away. Towinds 
the close of the day we found the frontal bone of a buffalo's skull, 
the only sign, in addition to the wallows, of this animal having 
been once abundant. 

Along the road were numbers of the beetle, laying in their win- 
ter stores, 'Miaud non ignari aut inc^uta futuri.^' We stopped to 
noon at 11 J o\-lock. After a halt of half an hour, we started 
again, and at 12J o'clock formed our camp on Tuikey creek. 
Here not a stick of timber is to be seen, but we found some beau- 
tiful plants with brilliant sciirlet (lowers (malva pedaU) and roots 
which* are eatable. We aIi>o ojliiiiii d spoi-imens of the ponune 
blanche, (psoralea esculenta,) and in the waters of TuiLey creek 
we cauf^ht some sun perch and ca*. fi>h. 

The U'.pn killed several raillrsiiakts near our camp, and one a 
grey snake, marked with a row of blackish spots aioiig. the back; 
it is Siiid never to exceed two I'eel in Ungih, and is called the 
grey rattlesnake. Before dark, ihe .^ky oeiiame blaek with clouds, 
whose appearance was sooij fuliowed ])y a heavy ^li()wer oi rain. 

This (lay, 9th, at daylight, wc sum k oui tents mil commenced 
our march; heavy clouds were at intervals passing over us and 
coinplettly (ieliiginu' us with rain. When the rain would cea^e, 
we would stop a few uio:iit*nts and let our aniinals rest. We 
noticed some buffalo sk»i!ls near the road; they must have lain 
here p^any year?, as they vrere crumbling to pieces.. At 3 o'clock 
we reachetl the Little Arkansas, a tiil>utaiy of the great river 
the name of which it btars. This sirt-ain is from five to eight feet 
in ^width, and averages five inches in depth; on its banks were 
some large elms aod box eMer; we al.<o saw the common elder, 
(sambucus,) nairow leafed v/iii(.w, ami the grape, (vitis aestivalis,) 
the sorel (oxalis stricta) and lamb's quarter, (chenopodium album,) 
grew near the stream. 

The rain had ceased as we entered camp, and as the antc- 
lope appeared abundant and at no great distance, Menard was 
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sent to shoot some of them) but his gun had got so wet during the 
day it would not fire 

«Ve noticed lo-daj the pink sensitive plant (schrankia uncinata) 
of most delicious fragrance, so that my hat, into which I had 
thrust some specimens, was pleasantly perfumed. With this plant^ 
yf^e also found a white variety, (clarlingtonia brachypoda;) the 
flowers nnd leaves are smaller than the plant first meniioned^ and 
has DO odor. 

Late in the evening several of the volunteer companies came 
up; they said they were suffering for wan-t of provisions; as the 
commissary wagons had got on too far in advance, they sent for- 
ward to ha\e some of them return. But we were all suffering 
from a cause that produced in some of us feelings more unpleasant 
than hunger; the blowfly had peopled our blankets with living 
masses of Corruption; it is said that these insects were never before 
seen so far out in the! prairies. 

Friday, \Oth. — It is still raining, the clouds are chasing each 
other rapidly across the sky, and now and then the rait* pours 
heavily down. We remained in camp some time, waiting for the 
rain to stop. We thus lost several houis, but we found iravellihg 
in the prairies rather increased the chafing of our animals. We 
noticed to-day some swallows, (hirunrlo bic.olor,) also the turtle 
dove, the little quail, the blue jay, (garulus cristatus,) and the 
king fisher (alcedo alryon.) 

We collected some lamb's quarter and had it eooktd, and no- 
ticed along the road sice the purslane, (portulaca oleracea;) this 
also would arswer for the table of the prairie voyageur. Our 
day's journey was 16 miles. , 

Saturday, llth, — We were up this morning at 3J p'rlock, and 
ready tor the start. Our arrangement of mosquito bars v»i!s 
broken in upon last night by a heavy shower of rain that fore- I us 
to rttreat to our tents. 

Aftel" marching three miles, we reached Cow creek; it was very 
difficult to cross on account of the miry bottom, but we got safely 
over without great delay. Before we had proceeded far, we 
caught sight of the "plum buttes," bearing N. 20® W. Wc passed 
through a large village of prairie dogs, (Arctomys Ludoviciaua;) 
although now deserted, there were fresh signs of the dvjrs having 
thrown out some earth from their excavations. Last night's rain 
had, doubtless, forced them to leave their houses. In the ponds 
that had settled on the plain, we saw several craw fish, and the 
crickets were gathered around some ant hills. As our wagons 
moved along the roati, the lizards (lacerta lineatu<) were darting 
rapidly along the ruts in front of it, anxious to escape being 
crushed. Tne common land turtle (testudo clausa) were also very 
abundant. As we ^ot quite near the p!um buttes, we caught sight 
of the buffaloes, (oos Americanus,) and some five or six of our 
party immediately gave chase. The buffaloes ran arouhlrl in a 
circle of three-fourths of a mile in diameter; so those who were 
near the centre of this circle had an excellent vvt-s? o^ \.\i^ ^'^^^^ 
Hohter pistols were the only arms used, and ^'e^oox\\w'^^>Xx^'^^'^ 
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sure of seeing one of the animals fall; the other then tufned off 
into the wide prairie. 

Near the buttes we collected some beautiful Gaillardias of differ- 
ent species. Gaillardia amblyodon*and G. pinnatifida we found 
abundant over the remainder of our day's route. After a march of 
eight miles more we reached the banks of the Arkansas river, where 
we encamped. Here we found a large train of wagons^ belonging 
to Messrs. Hoffman, of Baltimore. 

Sunday f July I2th. — We left the Arkansas and marched to Wal- 
nut creek, where we found Mr. Hoffman's party, they having 
started before daybreak. We here noticed the prairie gourd 
(cucumis perennis) and the cactus, (cactus opunta;) a^o the 
^^pinette de prairie," or liatris pychnostachia, with a great abun- 
dance of the common sunflower, (belianthus annuus;) the bright 
scarlet malva (malva pedata) and the silver edged euphorbia, (E. 
marginata;) also the purslane, the convolvulus (ipomea lepto- 
phylla) rudbeckia hirta, and a species of cockle burr; and on all 
sides the litt>le mounds of loose earth thrown up by the gopher^ 
(psedostama bursarius,) 

We left Walnut creek at 3 o'clock, and entered upon vast plains 
of the buffalo grass, (sesleria dactyloides.) After a march of 11 
miles we camped withia five miles of the famed Pawnee rock. 
Our camp was a mile from the river; but we drove our horses to 
water and g(9t our buckets filled. As there wrs no wood, we used 
the "bois de vache," and lay down near the smoke of the fires to 
avoid the mosquitoes. We had no sticks to support our mosquito 
bars. When we first arrived, the country around was covered with 
buffalo, but it was too late in the day to hunt; we therefore lay 
down quietly, with the intention of having a tierce chase in the 
morning. 

Jvl^ 13th. — Last night we had a terrible serenade from a large 
drove of prairie wolves, (canis latrans.) These animals always 
bang on the heels of the buffalo, to pick up the infirm and those 
the hunters have wounded, as well as to prey on what is left of the 
^slaughtered. 

We got off in good time, and Lieutenant Emory, in company of 
one of our hunters, started for the buffalo. We saw the chase; as 
the herd would divide, and let thehrorsemen pass throuc;h, we heard 
the rumbling sound of their many feet; but at last they crossed the 
b^uff that extends towards the north from Pawnee rock, and were 
lost to our view. Lieutenant Emory killed one of the herd; but 
our hunter came into camp empty handed. We halted a short time 
to pack the buffalo meat, and then proceeded to Ash creek. This 
creek was dry, so we continued our route among herds of buffalo 
that were continually dashing across our road, and at length reach- 
ed Pawnee fork after a march of 18 miles. 

The waters of this creek were so high that we could not cross; 
the trees along the sides of the banks were half hidden; the whirl- 
ing eddies wore rushing along with great velocity; the willows that 
grew on the banks were waving under the strong pressure of the 
witter; and brush and large logs wtt^ Vxuttvtdl^ boctic along on the 
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turbid bosom of the stream. We therefore camped by the side of 
the creek to -await the subsiding of its waters. The country 
around was covered with the (cucumis perennis) prairie gourd, and 
we found it to be infested with those little striped insects that so 
much annoy the farmer in tbe United States, by the rarages they 
commit amongst the young rines. 

This creek is timbered with the elm, (ulmus Americana,) and 
the box elder, (acer negundo.) VVe frtquently, during the day, 
noticed the purslane and the '^pinette de prairie;" in the low 
grounds the splendid coreopsis and Ibe enphnrbia were displaying 
their beauties; and on the uplands the prickly pear was seen in 
great abundance, but it had passed its bloom. 

During the afternoon a man by the name of Hughes was drowned 
in attempting to cross the stream; th» re were two men with him at 
the time, but the current was so violent that it soon swept him out 
of reach. His friends brought his clothes to our camp, where they 
left them until they could recover the body. 

We saw to-day large flocks of the tropical or yellow-headed 
blackbird, (agelajus xantocephalus,) also the commoir blackbird, 
(quis calus versicolor,) and the Baltimore oriole, (icterus Balti- 
more.) 

July 14M. — We were obliged to remarn here all day, still wait- 
ing the pleasure of the waters. In the meanwhile I set one of 
the men to work to dig up a root of the beautiful prairie convol- 
vulus, (ipomea leptophylla.) This man worked for several hours, 
for the ground was extremely hard, so that he was at last obliged 
to tear it up, leaving much of t.he tap root behind. This root ex- 
tended for about one foot and of not more than one and a half 
inches in diameter; then it suddenly enlarged, forming a great 
tuber,*2 feet in length and 21 inches in circumference. The Chey- 
enne Indians told me that they eat it, that it has a sweet taste, and 
is gontl to cure the fever. They called it badger's food, and some- 
times theman-rdot, on account of its great sizf, for they say some 
of them are as large as a man. W«e also procured here the Mexican 
poppy, (argemone Mexicana;) noticed quantities of a willow brushy 
and several specimensof the tooth-ache tree, (near zanthoxylum 
fraxinum.) This morning Laing brought me a very large toad, 
(rana musica,) far exceeding aiy I ever before have seen. During 
the day I made a sketch of the country around our camp; the most 
recognizable feature is the bluff just on the west side of the stream, 
close to the ford. ' 

In the evening some of U£ went over to visit Mr. Hoffman's 
camp; one of the gentlemen attached to the party had just returned 
from his first hunt, having killed four fat cows and brought in their 
tongues. Thus far we have noticed several plants that have been 
80 common that I have neglected to mention them. One is the 
lead plant, or tea plant, (amorpha canescens,) and is in some places 
go abundant as to displace almost every other herb; the other is 
what our men call prairie indigo, (baptisia leucantha,) it bears a 
large black cylindrical pod, filled with' kidney-shaped seed* 

July 15M. — ^This morniog we commenced ia%kva^ % \^l\.^ \^\«%.- 



400 

mined to wait do longer, and by sundown had completed a raft of 
dry wood, capable of bearing 1,000 pounds without being or 
loaded. The men worked with great energy, and it was truly ex- 
citing to see them straddle the huge logs and flo&t down in the 
rapid current whose waters were rushing along with such a fierce 
rapidity, dimpling the surface of the str<aiti with miniature whirl* 
pooN, and making the willows, now covered midway by the in- 
undating watiTS, bend and spring as if moved by a hurricane. 
Sometimes rafts of brush and loose logs came rushing along, but 
the men stuck fast to the logs they bestrode, screaming out in wild 
excitement, as if to drown the gurgling sound n( the wild waters. 

To-day we saw several large white cnun ? with black-tipped 
wings; (grus Americanus,) and Laing killed me some rattlesnakes, 
(crotalus horridus) and several prairie snakes. Along the creek 
we found an abun;iance of plums (prunus virgin.) and rherries. 

Thursday^ IGth. — As our raft was now completed we commenced 
crossing all our camp equipage, and by 11 o'clock everything was 
safely transferred to the south-side of the stream. We were obliged 
to carry ov^ much less at a time than we had hoped to have done, 
for our raft, built of the dryest wood thdt we could find, became 
water lodged. The elm and box elder were the only trees we'coiild 
get, and when green thoif specific gravity is but little less thsfn 
th-it of water. Tlit; wagon bo«ly was placed upon the raft to dis- 
tribute the weight that might be placed in it equably. A rope was 
strctchcMl across on whii-h a noose could slide, and th^s noose, by a 
long roo<-, was attached to our vait to prcvi*nt its being swept away 
in ca:?u the stretched rope should brtirik. This precaution proved 
m'V<t wise, as the rope did break, but the knots upon it prevented 
the noose from slidin>j off, and our crnit swung round into an eddy 
where it was compar.uively calm. 

We now proceeded to cross our cavalcade; some of the horses 
were first driven and went bravely ovor; others were very trduble- 
some, but at length, seeing their compiiMons enjoyPhg the luxuriant 
grass, they all plunced in and artived safe on the opposite side.. 
Some had to strugirle hard to get up the baiyk*;, that, in addition to 
their steepness, were covered with a thick Coating of mud, depos- 
ited by the waters. It was a beautiful si^ht to see some of the 
finest Of' our horses spring from the high banks t)f the stream, to 
see the splush of spray as it showered arouinl when the horse dis- 
appeared, and again to see the noble animal rise above the wave, 
snorting ami dashing the waters from his mane, «s he swam for the 
opposite shore. Our Indian lad seemed to enter into the spirit of 
the scene; he seized the cabr^sto of one of the wildest horses and 
drajrged him down into the water; running out upon the raft, he 
stood for a moment, and then plunjjed into the stream, throwing 
his arms alternately as he dashed across. It is in such sci^nes as 
this th'it the Indians excel; their fim* limbs, dark hair, and flashing 
eye lend all the imagination could desire lo perfect the wild grace 
of motion, the picturesque of attitude that such occasions develope. ^ 

The water had fnllen nearly 3 feet duiing the past nijiht, and as 
Jt still continued to fall, Vhe Uoo\is coavmeuced crossing at the 
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regular ford, which is one-fourth of a mile abore us; but lost ser' 
cral of their horses. To-day, the man who was drowned yester- 
day was buried^ his body havint; been found by our men engaged 
in rafting. His friends sent to us for his clothes in which to bury 
bim; and, before the sun went down, he was (ieposited in hifl long^ 
resting place: " requiescat in p?re." 

At 11 o'clock, Colonel Doniphan came to our camp and informed 
us that General Kearny wished to s^e us. We afterwards learaed 
that the general had some inquiries to make in regard to the route 
by the Smoky Hill fork; a route that Lieutenant Peck and myself 
had travelled when we were attacheil to the command of Colonel 
Fremont; but the toughness of that country, the absence of all 
roads, and the scarcity of water and wood, and the poverty of the 
pasturage, render the Arkansas river route much to be preferred.' 

At 3 o'clock we commenced our march, and soon struck a road 
that we pursued until near 10 o'clock at night, when we encamped 
near some pools of water, having been made aware of our approach 
to them some time before they were in sight, by the cry of the kill- 
deer plovers, (charadrius vociferous.) We soon kindled our fires 
of ^'bois de vache,-' and then found we had camped in a prairie 
dog village; a bad place for picketing horses, as the neighborhood 
is generally destitute of ijras-'. On our march we obtained a sin- 
gular species of cactus, resembling roundish bodies covered with 
long protuberances, whose tips were crowned with stars of white 
spines, (near mammilarea sulcata.) 

We saw during the day many skylarks; (alauda alpestris;) they 
allowed us to approach quite close before they took wintr, and as 
they flew through the air sang sweetly. 

Friday^ 11th. — We have now entered that portion of the prairie 
that weii deserves to be considered part of the great desert. The 
short, curly buffalo grass (sesleria dactyloides) is seen in all di- 
rections; the plain is dotted with cacti and thistle, (carduus lan- 
ceolatus,) while only in bulTalo wallows one meets the silver mar- 
gined euphorbia; and in the prairie dog villages, a species of ascle* 
pi^s, with truncated leaves. 

We saw several wild horses; in one group there were three, and 
^ith our spy glasses we had a line opportunity for examining them. 
There was a bay, a roan, and a black; they stood for some time 
gazing at us as if completely absorbed in looking at the strange 
sight, when, as we approached, they raised their long flowing tails 
and dashed off with their long manes waving round their necks, and 
with a speed that soon carried them out of view. Unlike the mus- 
tangs, these looked to be large and beautifully proportioned. 

Buffaloes seemed as if trying to surround us. We saw scarcely 
anything else far or near. The whole horizon was lined with them^ 
and tbeir figuies would sometimes shoot up to an immense height^ 
as their change of position caused the visual rays to pass through, 
mediums of different refracting power, while seeming lakes would 
'spring into exisience, whose farthest shore seemed widely %^^^'- 
rated from us by the broad volume of water X\ia\. "wiX.w^^w^fci, 

There wert* many dusky wolves (cauis ivuVvWs^ i^ lONsYvtw^ "^^^^"^^ 
S6 
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the buffalo; the latter paid no regard to them, but let the wolvef 
approach without showing the least repugnance, although the 
wolveis devour the young calves and attack the cows at certain 
periods when they are least able to defend themselves. This species 
of wolf does not congregate in large packs like the prairie wolf, 
but roams solitary. 

This evening five Pawnee Indians came into our camp. They 
were on foot, naked, and had their faces painted. As our party 
was very small, and we knew from the behavior of these fellows 
that there were plenty of Indians near us, we changed our posi- 
tion for one more defensible. All our horses were picketed close 
to the camp; the cabrestoes were shortened; wagons and tents ar- 
ranged, so as to form a compact ring; the arms examined and the 
^uard doubled; the whole camp was in a state of watchfulners, 
momentarily expecting an attack. I lay for the greater pnrt of 
the night by the side of a wagon, with my rifle across the tongue, 
constantly expecting to see some redskins crawling amongst our 
horses; but the night was undisturbed, save with the howling of 
wolves and the bellowing of buffalo. 

Saturday^ \^th, — This morning, as soon as it was light, we sawa 
large band of buffalo, not more than 300 yards from us, walking 
slowly to the ponds close by; they were to the west of us, and as 
the wind did not blow towards them they paid but little regard to 
our proximity. 

Some of the patriarchs of the band were on the lead; they were 
all moving with slow and measured tread, as if attending a funeral. 
Now and then some of them would cast a sinister glance towards 
us, but still continued to move on with the same slow pace. I 
got my sjfy-glass, in order to examine them with great minuteness, 
and thence commenced making sketches. Soon there was a gene- 
ral commotion amongst the buffalo; they r«Tised their tails, tossed 
their beads into the air; now and then the bulls would dash at each 
other, when suddenly the whole band separated into small dense 
groups thatscamperedoff to the four winds oi heaven. We instinc- 
tively grasped our guns, not knowing whether friend or foe might 
appear, and soon saw a number of horsemen urging their jailed 
steeds under the pricky spur. At every toucli the impatient riders 
gave the tails of the wearied horses were thrown into the air; and 
the slow gait at which they moved showed that they hau been riding 
fast and far. Tiiey were pursuing a buffalo of immense size, ap- 
parently wounded; the butlalo now hirned, but his intended victim 
shyed, and as the horsemen passed by, we saw th? smoke of seve- 
ral shots bui.^t forth; the horsemen now turned, and ere long the 
buffalo lay extende;! upon the ground. We saw them all <lismount, 
and in a little while ait^r Captain Parsons rode into our camp. We 
inquired the position of the infiin body, whir.h we were anxious to 
rejoin, for ourjtlves were suffering from the hariassing night we 
had passed, and our hor^^rs were suffering from our being necessi- 
-tated to pirktt thera so closely for tear of Indians; and both our- 
selves and our horses daily suffered for want of w.iler. As we were 
movinfr along, a band of buffriloes ran towards us; but as they passed, 
kt'pt oil' some Jislance^iuuuing parallel with the road. Oui ludiaa 
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Friend noticed thero^Bnd as they passed, dismounted, stooped down 
and drew up bis rifle; as the smoke burst forth from the muzzle of 
his piece we saw a fine buffalo cow lash her heels high in the air^ 
and then continued to jump and kick for a quarter of a mile or 
more, when she fell and all the rest of the herd gathered around 
her. We already had the meat of two fat cows, and as the wag- 
ons were so far from the place where the cow had fallen, she was 
left to feed the wolves. 

The ruts of the road were full of little lizards, sunning themselves; 
as we approached they would dart briskly away, manifestly disin- 
clined to play the part of devotees to Juggernaut. 

In crossing to the river w\; found the ground in many places co-' 
Tered with beautiful gallardias (g. amblyodon) and the eup^torium, 
while in the moist grounds we saw the curious dodder twiningin 
its golden tendrils all the plants that grew around it, forming an 
inextricable entanglement. 

Among the birds we saw many of the skylarks and several avo- 
sets (recurvirostra Amer.) The tail and its coverts white, wings 
"black and white, Jegs blue, and bill recurved. 

When we first struck the river we met with Major Clarke's bat- 
talion of artillery, a fine body of^troops, well unifornted and of sol- 
dierly bearing 

Having marched a few miles along the river bank, we formed our 
camp, after travellifig this day a distance of 19 miles. 

Sunday^ July 19M. — Marching along the Arkansas bottom one is 
struck with the variety of swamp grasses. Here we find the trian* 
gular grass, (scirpus triquetir,) and mingled with it in great abnnd- 
ance the scourin;]^ rush (equi«etum hycmale) and the beautiful lia- 
Iris (liatris spicata.) 

After we had started, I went back three miles to meet Oen. Kear- 
ny, in order to getsome one to go with us and show us the ex&ct loca- 
tion of the capture of the party of Texans by Capt. Cooke, 1st dra- 
goons, in 1843. General Kearny detailed Lieutenant Love, who 
showed us the spot thai we sought. On the south side of the river 
there is a large grove of cotton-wood trees that extends some dis- 
tance along the river bank, and is the first grove of any size that 
the travellef west meets after passing Pawnee fork, which, by the 
route we came is 64 miles distant. 

In the evening we went to General Kearny's camp to getsome of 
the horses shod. We had expected to have gone not more than 
three or foux miles, but only reached them after a ride of eight 
miles, so dewived were we with regard to the distance by the pu- 
rity of the atmosphere. As it was quite late, we concluded to re- " 
main here until the camp should overtake us in the morning. 

Monday J 20th — This morning we had not marched far wlicu we 
saw General Kearny's guard stop and encamp. Soon Lieutenant 
Emory, who had crossed the river, rode over and informed u •*'*'**> 
General Kearny was very ill, and ordered one of our wr 
remain for the purpose of conveying the general en by r 
for our wagon was light and had good springs, while ?.^ 
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"vragons vith tbe army were without springs and roughly built, like 
common Santa F6 trade wagons. 

This day we made a march of 31^ miles, passing along the top of 
a barren ridge, between one and two rriiles from the ri-ver. No- 
thing was to be* seen but the curly buffalo grass, now parched by 
the summer's heat. The sun poured down his rays most lavishly; 
the men all dismounted and walked, in order to rest and to re- 
lieve themselves from the singular sensation produced by the beat. 
First one and then another of the party became ill, and several 
were seized with a severe vomiting. 

In the evening I went over to Major Clarke's camp, in order to 
have an axletree made. There I saw many who appeared to be ill; 
amongst them were Captain Wcightman and Lieutenant Dorn. 

• I returned to our camp and passed a sleepless time, listening to 
the footsteps of the guard; and, now and the , the conversation of 
the French boys broke upon the stillness of the night; they, too, 
were not able to sleep soundly. We were all extremely anxious 
with regard to General Kearny's health. 

Tuesday y July 21$t,"Th\s morning we presented quite a sorry look- 
ing array of human faces. At day-break I was seized with a vomiting, 
which lasted for some time; I was obliged to send for the doctor. I 
however determined to push forward, in compliance with the order 
of Lieutenant Euory, who was with General Kearny, and commit- 
ted myself to the wagoner's care, while Lieutenant Peck took com- 
mand of the camp. Lying here, my eye roved over but a con- 
fined prospect; under me were bundles of bedding, with blankets, 
red, blue, and wh'.te; near me a sick man, languidly gazing upward; 
above me, the bended bows of the wagon that supported a large 
white cover, through which the sun beat with intense heat; and, in 
front, through a little hole, one caught i^ight of the landscape 
dancing to and fro as the wagon jolted along. 

We ibrraed our camp, after a march of 11 miles, at the Santa F6 
crossing, and in the vicinity of Major Clarke's battalion of artil- 
lery, so that we could have an opportunity of completing our axle- 
tree that wc began yesterday. We soon saw our wagon, and 
learned that General Kearny had perfectly recovered. 

At this place we obtained some beauiitul purple lilies, (eustoma 
russeliana,) and Mr. Nourse brought me a psoralia, with a monose- 

fialous calyx. On the opposite side of the river there are several 
ndian bodies, wrapped in blankets and skins, exposed on plat- 
forms of lodge poles high up in cotton-wood trees, where they are 
aafe from wolves and the sacrilegious touch of me^. The air of 
the prairie produces rapid desiccation, and, in this respect, resem- 
bles that of Egypt and the islands of the ancient Guanches. 

From the 21st of July until our arrival at Bent's fort, on the 29lh, 

teing all the time sick, I have no recollection of anything that 

jpspired, excepting a drawing that I maileof the sand rat, (pseu- 

ha^d p ^^^rsarius.) The body and legs are covered with ycllow- 

"latcd \i ^^^^y plumbeous at the base; belly, white; anterior claws, 

sc7re«! ar '^^S^5 posterior claws, short; ins, black; ear, projecting 

movhi ' ^* ^^^^ ^^^^^ ^^ ^^^^ \iY\^^t \^^' 7i\^ W^ ^xW\vQt ^ouchci, i 

kept Ox, 
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1 4-5 inches in depth; tail covered with short hair, a little less 
in length than one-half the length of the body; body about 6 inches 
in length. The pouch is coyered with short white fair, and capa- 
ble of being turned inside out. This, I think, was a young one; 
hence the slight differences in the size and the color of its legs, and 
the tail being coyered with h&ir. 

Captain Turner, of the 1st dragoons, brought me a ortygometra 
carolinus; these birds, are in plenty along the Arkansas bottom; 
this one was caught after a short chase, for it iSew a short distance 
only, when it appeared to be too much' fatigued, or too much be- 
wildered to rise again. 

Of the plants that occur between the Arkansas crossing and 
Bent's fort, I cannot«do better than refer to the list appended to 
this report, in which they are arranged in the family to which 
they belong, and the locality mentioned in which they were 
obtained. 

As one approaches Bent's fort, he meets with many varieties of 
artemisia, with the obione canescens, and a plant which is ex- 
tremely useful to the Mexicans as a substitute for soap, by them 
called the palmillo, by us Adam's needle, or Spanish .bayonet; its 
botanical name is the yurca anguslifolia. We also have the 
prairie gourd, (cucumis pt^rennis;) that is abundant also from Bent's 
fort to Santa F6, We have the bartonia, several species of solanum^ 
several species of Oenothera, the martynia, the cleome, the salicorniay 
ipomoea, and erigonums. Amongst the trees, several varieties of 
populus, am9ngst which are Ihe [iopulus canadensis and p. mono* 
lifera; several varieties of salix, and the plum and cherry. 

Amongst the animals, we have the panther, (felis concolor;) the 
wild cat, (felis rufa;) the white wolf, (cams nubilus;) the prairie 
wolf, (canis latrans;) the silver-grey fox, (canis ciaerea argentus;) 
and the prairie fox, (canis velox;) prairie dog, (arctomys ludo- 
viciana;) the gopher, (pseudostoma brissarius;) the antelope, (dicra- 
nocerus furcifer;) the grey bear, (ursus ferox;) also a species of 
vespertitia and species of ground-squirrel; it is said that there are 
three different varieties.. Along the Arkansas, where there is suffi- 
cient cover, one finds the red deer, (cervus virgin.;) one also finds 
the badger, (taxus labradoricus;) and the polecat, (mephitis Amer.) 
The Indians at the fort showed me a racoon (procyon lotor) skin, 
they said had been obtained in the neighborhood. 

Amongst the birds, the turkey vulture, (cathartes atra;) wild 
turkey, (meleagris gallipavo;) quail, (ortix virgina;) red-headed 
woodpecker; (picus erythrocephalus;) meadow lark, (sturnella 
ludoviciana;) night hawk, (chorodeiles virgin.;) cow-birds, ("molo- 
thrus pecoris;) dove, (ectopistcs carolin;) flickers, (picus auratus;)* 
raven, (corvus corone;) and the railtailed buzzard, (batco borealis.) 
There has also been found on the Arkansas, within eight mile| of 
Bent's fort, a singular and but little known bird, called the pasana^ 
(geococyx viaticus.) 
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DICOTYLEDONOUS OR EXOGENOUS PLANTS 

[See page 41.] 



RANUNCULACE^. 

Clematis Tibgihiana. Raton pass and the mountain passes 
near Santa F6. 

Delphinium azureum. Raton pass. 

Podophyllum peltatum. Woods near Kanzas river^ and at 
Council grove. 

Ranunculus agbis.. Near the W^karoosa buttes. 

Thalicteeum Cob^uti. Near Pawnee fork. 

Anemone Pennstlyanica. Between ^^ £1 Rio Canadian" and 
« El Rio Moro." 

Ranunculus aquatalis. Found in the ^^ Raton creek" and head 
waters of the Purgatory creek. 

MENISPERMACE^. 

Mekispebmum Canadense. Near '^ Big John Spring." 

PAPAVERACE^. 

Argemone Mexicana. First seen at " Pawnee fork," thence on 
to the Moro. 

Sanguinaria Canadense. Woods near the Missouri and Kaw 
rivers. 

CAPPARIDACEiE. 

PoLENisiA GRAvoLENs. Near "Bent's Fort," and in the valley 
of the Timpas. 

Cleome integrifolia. At " Big Sandy creek," " Bent's Fort," 
and Canadian. 

VIOLACEiE. 
Viola cucullata. Banks of ^^ Pawnee fork." 

CARYOPHYLLACEiE. 
SiLENE. Woods of Council gto-^e. 
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HYPBRrCEiE. 

Htpulicum ellipticum. August 11. 

PORTULACE^. 

PoKTULACA OLERACEA. Bj thc Toad Side ffom " Pawnee fork** 
to the crossing of the Arkansas. 

LINAGES. 

LiNUM aiGinuM. From " Pawnee fork" to *^ Arkansas crossing.'* r 

GERANICEiE. 
Geranium Fbemontii. Occurs throughout the ^^ Raton pits.'' "^ 

OXALIDACE^, 

OxALis yiolacba. Near Council groye. 

STRicTA. From Kaw river to Council grove. 

ANACARDIACE-E. 

Rhus Glabrum. Bank ^'Kaw river" and Wakaroosa river. 
RADicANS. Woods at " Big John spring." 

KEAR R. AROMATICA. AugUSt 13. 

MALVACRE. 

SpH£RALC£A STELLATAy ToTT. and Of, ^' Rston pass" and ^^ Rio 
Canadian." 

SiDA cocciicEA. Arkansas river and El Rio Canadian. 

Malya pedata. Cotton-wood fork and bottoms of Arkansas 
river. 

SiDA, (new species.) August 17. 

VITACEiE. 

YiTis jESTivALis. Aloug the Arkansas river and Purgatory creek. 
RiPARiA. Stranger creek. 
vuLPiiTA. 110 Mile creek. 

RHAMNACEiE. 

Cbanothus ovalis, var. intermeiia^ {Torr. and Or.) Kaw riret 
and Council grove. 
. AhbAiqanvb. Fort Leavenworth. 
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LEGUMINOSE^: 
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^lAmjm^^^mm Fort and Ot^\^ cre^k. 
I^JEfTCTB&HiZA oi«ABEA* Arkansas rlrer. 






l^XTALOSTSMUM, (new ipecies.) At *' Ojo Vernal." 

Pbo&alsa E80ULENTA. " 110 MUe cr€ekj" and along the Arkan- 



|RffcjK9tiimo ai^rr.ii A^^ 
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R#BiiriA P8EUD0 ACACIA. Purgatory creek, Dear the Raton pass. 
B^rasiA xsucAVTMA* As far as Pa v? nee fork* 
CiaaUMpBAUJBCRiSTA . First seen Juljf 3| thence to the Arkansas 

PwALosTi^uii cAiroiBtwv Hiffh praih^ as Utr as Bent's Fort. 

Yiei^Aovm^i:Mm4k&4^eceding. 
PsoaALiA FLORiBiiimA. Pswoee fork. 

^Ls^KPHA "tAm^Aw. Fort Learenworth to Pawnee fork. 
SoiEANKiA pMciiiATA, Jto|*»f ^wfe^f Arkwwas erossing. 
I^AALiNeTQHiA BR^MiHTt.^.'^F^^^^ and 110 Mile ereek. 

£^XiTCTREHIZA LKPIQOTA. AuffQSt ISL ,, r r, / 'i if 

[ Cerasus YiRGiNiANA. Kati^s riyer, ^rkanzas rirer, and Pur- 
gatory creek. , ... . ^ .^ ^ 

-Fragaria Tt^diKtAifA: KalAr iriVer. ^ ' : ' * ^ 

RuBDS occioENTALis. MU^Quri rivcf and Kaw river- ^ 

YiirLO^hs} ;^ttt the ptecediiigV'' 

#itt7m^s AMERidiii?;A'i JKi%nfee 'foi?k, Afkattfeai river, and Cainadian 
river. ^ ^.^ ^^ ^ . ^ ^ ^ . /^,.. ■ 

Cratjegus cocciNEA. Stranger cie^k. ' ' - 

Rosa lucida. Kaw river. 

CEiroTHERA. Several species ooci)f fxp/ff ¥^ ^^^^^ ^^o Bent's 
port. 

GaYRA COCCINEA. August? 13.^ y y j/ / Tj;f 

■ V o . • i i :> ^' - i' M ' i ' ■ _ ■ 

JIemtzelia kuda. . iRniri'(S>Fm£[imd%aIl«7x>|:tke^mpas. 
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GROSSULARIACE^. 

RiBES AURfiVM. Purgatory creek and Timpaf, near its head. 
TBiFLO&vM. Diamond spring. 

CACTACEiE. 

Opuntia M188OURIANA. Pawnee Fork, Purgatory crefk, axnl 
Canadian river. 

Mammillaria sulcata. Near Pawnee fork. 

CORNACE^. 

CoRKus PANiouLATA. Big John Spring* 
STOLONiFERA. Stranger creek. 
Florida. Kaw river. 

CAPRIFOLI^. 

Stmphoricarpus glomeratis. Purgatory creek. 

occiDEif TALIS. With the preceding. 
RACEMOSA. Big John Spring. 

UMBELLIFERiE. 

SiuM LATiFOLiuM. Diamond spring. 
Angelica. Head water. Purgatory creek. 
Ertngium aquaticum. Near Wakaroosa creek. 

RUBIACE^. 

Galium tikctorium. Ponds near Lost spring. 
Ceph^lanthus qccioentalis. Straoger crefel^. 

..■■•' ■ '' 

COMPOSITE. . 

Seneoio (near) palustris. Raton. 

FiLiFOLius. Bent's Fort to 3Anta F6. . 
RuDBECKiA 90LUMNARIS. Fort Leavenworth to Arkansas crossing*. 

HiRTA. Lost spring to JaCkson's grove. 
Erioeron strigonium. Pawnee fork. 

EupATORiuM puRPUREUM. Turkey creek, Arkansas cressing, and 
Bent's Fort. .> 

Grindelia squarrosa. Arkansas river^ near the crossing. 

SoLiD\GO ALTiasiMA. ^Bent's fort. ^ 

SoLiDAGO. Cotton-wood fork. 

LiATRis spicATA. Crossing of .the^Ar^^ansas river. 

SQVARROSA. Plum buttcs. ^ 

SiLPHiuM LAciNiATUH. Fiom Fort Leaienworth to (Jatton-wood. 



Coreopsis TiNCTORiA. Turkey cirVfek to Bent's fort. 
Asters, (two or three species.) With the preceding. 
Oaili«ardia amblyodon. Plam^ buttes, and on the moro. 

piNNATiFiDA. With the preceding. (Leases lance* 

)late.) 
Helianthus H£T£ROPHTLi«us. AhVindant from Coro creek t# 
Santa F6. 
pBKTATUs. At San Miguel. 

: ERICACEiB. 

Arctostaphylos uva ursi. Council grore. 

LOBELIACE.E. 

Lobelia leptostachya. Cotton-wood fork. 
CARDINALI8. Bent's fort. 

CAMPANULACE^. 

Campanula rotundifolia. Raton pass. 

OLEACEiE. , 

Fraxinus Americana. Ash creek. 

APOCYNACE-E. 

ApOCYNUM ANDROSJKMIFOLIUM. Lost Spring. 

ASCLEPIADACEiE. 

AscLEPiAs verticillata. Stranger creek and Pawnee fork. 

tuberosa. Fort Leavenworth to Cotton-wood fork. 

CONVOLVULACEiE. 

Ipomcea leptophylla. Walnut creek to the Canadian rirer. 
CuscuTA Gronovii. Li the bottoms near the " caches." 
Convolvulus. (Near sepium.) August 14. 
EuPLocA coNvoLvuLACEA. Raton pass. 

BORAGINACEiE. 

Myosotis glomerata. Arkansas river, near caches* 

POLEMONIACEiE. 

GriLiA (cautua) LONGiTLORA. Raton pass. 



4ns 11^ 

LABIATiE. 

HcDSOMA LSPTOPHTLLA. Near crossing of Arkaasas. i 
MoMARDA FI8TUL08A. Near csches. 

Ai«LopHYLLA. 110 Mile cfeek; Cotton-wood fork. 
MsoTHA PIPERITA. Beot's fort. 

Salvia azurea. Arkansas bottoms and New Mexico. 
TEucRixjMYiRttiNicxjM. Pawnee fork. 

SOLANACE^. 

SoLANUM NIGRUM. Betit's fort. 

TRiFLORUM. Afkansas riveri near crossing. 
Ntcterium lobatum. From the caches to Bent's fort. 
Phtsalis lancsolata. Near Bent's fort. August 4. 

oentianacea:. 

EusTOMA RusssLLiAHA. Bottom of Arksusas and Canadian. 

SCEOPHULARIACEJE. 

PcDicuLARis cAHApBHBis. Near Pawnee fork. 

CHENOPODIACE^. 

Chenopodium album. From Fort Learenworth to crossing. 

Fremontia YERMicuLARis. Purgatorj creek and Timpas. 

Artemisia. Purgatory creek. 

Obione canescens. Valley of the Timpas.' 

Salicornia herbacea. Arkansas river crossing. 

EuROTiA LANATA. Rto Canadian to Santa F6f and south. 

* VERBENACE^. 

YsRBEKA piNKATiFiDA. Rio Canadian and Rio Rayado. 

ANGUSTij^LiA. Little Arkansas river. 
LippiA cuMEiFOLiA. From Pawnee fork to Santa F6. 

CUCURBITACEiE. 
CvcuMis PVRX^Nis. From Walnut creek to Santa F6. 

NICTAGINE^. 

OxTBAPHus. (new to me.) Torr. Slender branching speari 
<'Riolos Animas.'" 
jrrcTAGiNEA. Raton and ^^ "Rio Cvel'^X\%xsl-^'^ 



ifciOGOKt M* JV, sp. Walnut creek, 

bLTGoifTiMi (long lacerated sheathsj no floweri.) Walnut creek,. 
k AMPHiBiuM. Turkey creek, 

k 



LAURACE^^ 
lURus sEHZOfK. Kaw riTer and Couacit grove, 
EUPHORBIACEjE. 



jbFHORHiA, MARQIN4TA. Pawnee fork to Bent^a fort. 

[ iiypEJticiFOLiA. Turkey creek* 

^^m I By the road side, near the ^^ caches/^ and in Iht 

Hp Buffalo wallows. 

pOTDN cAPiTATUM. Cro'ssing of tie Arkansas river, 

'^ URTICACE^. 

tnuvLVB LV^VLVB. fiatoti pfi&s and Canadian rirer. 
hnvu KtrBEA. Council groTe and Kaw river* 
ifiTiCA CANADit£iSi£« Kaw riTer and Stranffer creek, 

ULMy^^il^MEBii9fNAr JP^wnef (ork. , , .,-■.,■■- .-.■-, 

Salix i^pjjrviFOLiA. 17 Qoi^pU grove, 110 ^He cr^j^k. 1 V - 

(no flowers or fruit.) Arkansas river/ 
P0PULU8 MONiLiFERA. Tjii|ipaSft M* he^^^ Purgatorj creek. 
CANADENSIS. Firdoi- KkW river "to Santa F4. 



{fltw %o tae.) Torr,. Rio Canadian. 



' Salix AU(itrs4'iro£iiL. Arkkiisas river. 



JuNiF«»us ViRGiNiAVA..- TMfb»'^' andvifi>b)kzi Purgatory creek ta 
Santa F6. 
^iffWeiitii-oka Vii^lfimicifO ^^ Titrty. K^f Sfttfts F6. 
PiNus ifONopHTLLAS. Raton Pass to SantaF^. 
RiGiDA. As above, >! ^ V / '[ \ i / 
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MONOCOTYLEDONOUS OR ENDOGENOUS PLANTS \ 

i 

ALISMACEiE. 

Sagittaria 8AGITTIF0LIA. Head of Timpas] 

MELANTHACE^. 

Melanthium Virginicum. Stranger creek and Wakaroosa river, j 

LILACEiE. \ 

Yucca angustifolia. From Bent's fort to " Fra Cristobal." \ 
LiLiuM TiGBiNUM. Wakaroosa river. ^ 

Alluim tineale? Raton pass. 

JUNECE^. 

JuvcuB TENUIS. RttoA pass. 

COMMELINACEiE. 



Tradescahtia Virgiwica. * Fort Leavenworth to ** 110 Mrl< 
creek. 
ROSEA. With the preceding. 
CoMMELiNA ANGUSTIFOLIA. Pawoee rock and Raton pa^s^ 
JV*. ip. (long acuminated spatha.) Raton. 

SMILACEiE. I 

Smilax rotundifolia. Eaw river. Council grove, and 110 Mile ^ 
creek. 

CYPERACEiE. 

SciRPus TRiQUETER. Low grouuds near Arkansas crossing. 

ATROviRENB. Pawnee fork. 
Cyperus filigulmis. Little Arkansas. 
Carex festucacea. Wakaroosa river. 

GRAMINEiE. 

Arukdo PHRAOMiTES. Arkansas, Timpas, and Canadian .rivec«r 
- Sesleria DACTTL0IDE8. Pawuee fotX Vo ^^ii>?% loxv. 



r 



w 



iu 



AcRopYiauM. Stranger creek* 

Atheropogon oLYGosTACHitTM. CaiiadiaB ri?er 

RoELE&iA NtTiDA. Pawjiee fork. 

i EQUISETACE^, 




^ EQutiSTUM HTKMAZiBi Near er^sBing of the Arkaiis«». 
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APPENDIX No, 7. 



. Washington, December 6, 1847, 

Sir: I have the honor, at your request, to address you a brief 
memoir on the subject of the district of country in Sonora, Mexico, 
^hich I passed over in November and December last, with a wagon 
train, when I deviated, in s* arch of a practicable route, from the 
mule trail of Brigadier General S. W. Kearny, on his march from 
Ifew Mexico to California. 

When he turned off from the Rio Grande, opposite the copper 
mines and the heads of the Gila river, I kept the river for thirty 
miles to the south, and makiu^ a southern ben^ turned again 
towards the north, and struck his route (as surveyed by Mr. Emory 
of your corps) just above the village of the Pimo and Maracopa 
Indians, an estimated distance of 444 miles. 

Immediately below the point of deviation, on the Rio Grande) 
the country bordering^ the iivt;r became sensibly flatter and less 
broken. I left the river when in view of a point marked on the 
common maps as ^^San Diego/' and the distant view towards '^EI 
Paso" proved the cbuntry to be unbroken and comparatively level. 

From the high valley of the river I ascended to the table land 
of Mexico, by an almost insensible slope over smoo^A prairie. Fo 
150 miles on this smooth level table land, which is studded witj' 
isolated hills or mountains, I journeyed without any difficult 

Eassing over but three hills, in two cases, I know, in the third, 
elieve, unnecessarily. I then, unexpectedly and suddenly, arrive 
at a great break off to a lower level of country, the descent to 
which was very broken and rough mountains for fifteen miles. I 
found, however, that I had at that moment fallen into an old 
wagon trail, which led, I was told, from Yanos. I was able to get 
my wagons through, following a stream all the way, and descend- 
ing in the 15 miles possibly a thousand feet. This was the head of 
the Huaqui river, which empties into the California gulf. 'I was 
told that ihis was called the Pass of Guadaloupe. 

I then prissed an unbroken country, about SO miles, when I fell- 
upon the Jos6 Pedro river, which empties into the Gila. I de- 
scended this without difficulty cf ground about 80 miles. In turn-, 
ing off there is an ascent to nearly level country of, perhaps, above 
an hundred feet, but it could he made very G:radual. It is then^ 
about 48 miles to Tueson, a town of about 500 inhabitants, with a 
fort and garrison. This distance is over much smooth ground, 
maintaining the same general level. Tueson is in a rich and welB 
cultivated vallt y, where there is also a dense forest of magueyj 
From Tueson it is some 75 miles to the Gila. It U ^ Vt'^A ^\-!kx«k., 
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' generally of claji where my wagons and. footmen (water being 

: Terjp efearce) paued at (he rate of about 30 miles a day. 

f. On the map which I made^ aAd .w|\iph is in yonr bureaoi is 

' marked a ronte considerably to"- ^hv noftb of « Ouadaloupe pasS| 

^' which) some of my guides belieyed| would avoid that broken de- 

scent| and be found^ be neailyJevel throughout to San Pedro, at 

the point where I titrned o£f from that beautiful Utile river. Th^ 

; mo9t. sensible and. experienced of these men, Laroux, who lives in 

Wotf, New MeiiCb, and Wh6 had 'trapped on the Oila and passed 

i^ilai a different direction over that coi«atry, was deeide<{ly of this 

iHopinion^ but Ilia: knowledgej| on the other ha^d,^was sufficient to 

V'forbid to e:pplore it^ in my situation, on account of scarcity"of 

:?; !vater. ' 

;.in '.The Rio Qrande bottoms for a hundred miles s&ove, and at the 

'" point where I^ left, are well timbered] there is^no tiinber oo the 

S'teble land, save upon the small mountains which ure everywhere 

li be seen; this is cedar and pine^ but of small growth. Rock ie 

... ever V where Ipbe had, secondary rdcks of almost every kind; but 

by this i^onaerfiilly level route, the continent may be passed with 

aearcely a view. of glmnite. As far as Tuesota the grama grass us 

-• abundaat; it will fatten cattle while working, and in winter. Tbe 

Iftroiitri from Tneson pusses through a country abounding in exeeed- 

ib ingly rich gold mines. 

.:i ; 1 em, very respectfully, 4r. your obedient servant, ' 
; ^ P. ST. GEO. COOKE, 

*Major 2d dragoons^ 
* To Col. J. J. Abmt, 
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